AD-A036  825 


UNCLASSIFIED 


ARMY  ENGINEER  OISTRICT  ST  LOUIS  MO  F/S  8/6 

MERAMEC  RIVER*  MISSOURI  COMPREHENSIVE  BASIN  STUDY.  VOLUME  II.  A— ETC(U) 
JAN  64  EL  ULLMAN#  R R BOYCE*  0 J VOLK 


COMPKEHENSIVE  basin  study 


6mm L CONTAINS  COLON  NtATfSr  ALL  BBV 
RLFRCOUCTiC.o  WILL  SC  IN  BLACt  ^NO  WKltE 


U.  S.  ARMY  ENGINEER  DISTRICT,  ST  LOUIS 
CORPS  OP  ENGINEERS 
ST.  LOUIS.  MISSOURI 
JANUARY  1964 


THE  MERAMEC  BASIN 


Report  of  the  tetniie  lo»ln  Itturch  Fr»lt« t 


to  the 

Mtromtc  Batin  Corporation 
Kirkwood,  Missouri 


Edward  L.  U liman,  Monoid  R.  Boyce,  and  Donald  J.  Volk  V 
with  parts  by 

Richard  C,  Smith  and  Frank  Millar,  University  of 
Mimouri;  Anthony  C.  Tonnben,  Donald  K.  Knapp, 
and  Robert  D.  Knight,  Missouri  Geological  Survey; 
U.S.Soil  Conservation  Service,  Columbia,  Missouri, 


CRICWAL  COP 
^REPROOOCTIC 


TAWS  CO*.  OR  PLATES:  ALL 
VviLL  E£  IN  BLACK  ANO 


IDS 

UNANfcC'JNntO 


Meramec  Batin  Kataorch  Prefect 
Wathington  University 
St,  Louis,  Missouri 
December  1961 


OttTHBiniOB/IHIUwiTt  VW2 

lllf.  AMU..  Bid,  y 


THE  MERAMte  6 


£sc“itu“;?r’  Mlss,,‘,ri 


1 Volume  IT* 

The  Economy  and  Character  of  the  Meramec  Bailn 


Chapter  I 


Edward  L./Ullman,  Ronald  R./Boyci 
Donald  J.^Volk,  Richard  C./Sralth 
Frantf Miller  ' 


' I 

i 

► 

I 

a • 
j 

i 


TABLE  OF  CONTENTS 

List  of  Tables Iv 

Lilt  of  lllustmtions v 

Terrain  and  Climate 2 

Terrain  and  foreit  cover 
Climate 

Employment  and  Income 4 

Principal  occupations 
Income 

Transportation  and  Metropolitan  Relations.  •*•••••••••••••  IP 

Railroads  and  highway* 

Relation  to  St.  Louis 


Population  28 

Recent  trends 
Selected  characteristics 
Population  protections  and  prediction* 

Economic  Development  and  Education  43 


UST  OF  TABLES 


TabU  Fog* 

1.  Climatic  Data/  Meraroec  Batin  and  St.  Lou  it.  1? 

?.  Employment  Structure/  Maramac  Batin  Counties/  1950.  14 

3.  Income  Data,  Meiamec  Batin  Countiat,  1950.  17 

4.  Rural  Road  Mileage  and  Standoidt,  Selected  Maramac  Batin  Countiat, 

1960.  » 

5.  Population  Change  1950-1960,  Maramac  Batin  and  Selected 

Countiat,  Missouri.  30 

6.  Population:  Increase,  Fertility,  Percent  Non-White  and  Mole, 

Maramac  Batin  Counties  and  State,  1960.  34 

7.  Age  of  Population,  Maramac  Batin  Counties  and  State,  1960.  35 

8.  Households,  Maramac  Batin  Counties  and  State,  1960.  36 

9.  Summary  of  Population  Characteristics  for  Urban  Placet  over 

2,500,  Maramac  Batin,  1960.  39 

10.  Population  Projections  and  Estimates,  Maramac  Batin  Countiat  40 

11.  Population  Projections  and  Estimates  for  Portions  of  Counties  in 

the  Maramac  Batin.  41 

12.  Population  Predictions  for  Portions  of  Counties  and  Major  Towns 

in  the  Maramac  Basin.  42 

13.  hied  ion  School  Years  Completed,  Maramac  Bosin  Counties, 

1950.  45 

14.  Part  1«  Schecl  District  Data,  Moramec  Basin  Cauntios,  1960  49^51 

14*  Pert  2,  School  District  Data,  Maramac  Basin  Counties,  1960  52^54 


L|ST  OF  ILLUSTRATIONS 


Meramec  Basin , General  Map  Frontispiece 

Figure  Page 

1.  Meramec  Bash/  Location.  2 

2.  Percent  of  Farmland  in  Moodt,  Eastern  Missouri  and  Southern 

Illinois.  3 

3.  Midwest  Urban  Places.  4 

4.  Meramec  Bash/  Agricultural  Regions.  5 

5.  Meramec  Bash/  Physical  Londform  Features.  7 

6.  Meramec  Bash/  Slope  • 8 

7.  Meramec  Bash/  Land  Use.  9 

8.  Extent  of  Open  livestock  Range  in  Missouri/  1935-1960*  11 

9.  Meramec  Bash/  Occupation  of  Inhabitants/  1950.  15 

10*  Meramec  Bash/  Per  Capita  Income/  1950.  18 

11.  Meramec  Bash/  Railways  and  Highways.  20 

12*  Meramec  Bash/  Highway  Traffic  Flow,  I960*  21 

13*  Highway  Travel  Time  between  St.  Louis  and  Points  in  the 

Meramec  Bash/  1962.  24 

14,  Telephone  Calls  between  St.  Louis  and  Points  In  the 

Meramec  Bash/  1962*  26 

15,  St.  Louis  Newspaper  Circulation/  I960.  27 

16*  Meramec  Bash/  Population/  1960.  29 

17*  Missouri/  Population  Trench/  1950-1960,  by  Counties.  31 

18*  Meramec  Bash/  Population  Trends/  1950-1960.  33 

19*  Meramec  Bash/  Proportion  of  Population  over  65  Yean  of 

Age,  1960.  37 


Chapter  I 

LOCATION,  POPULATION  AND  DEVELOPMENT  OF  THE  BASIN 


The  Meramec  Basin  extends  about  100  miles  southwesterly  from  St.  Louis  Into 
the  Ozark  Highlands  between  the  Missouri  River  on  the  north  and  the  Mississippi  on 
the  east  (Figure  1).  Of  all  the  quadrants  around  St.  Louis  it  is  the  most  ragged, 
scenic,  forested  (Figure  2),  and  least  populated  (Figure  3).  The  population  of  about 
200,000  is  concentrated  approximately  one-half  in  the  St.  Louis  suburbs  in  the  lower- 
most portion  of  the  basin,  with  the  remaining  half  scattered  over  the  region.  Total 
area  is  3,980  square  miles. 

Much  of  the  economy  verges  on  semi -depressed  in  common  with  other  fanning  areas 
based  on  thin  soils,  or  regions  which  have  been  cut  over  or  mined  out.  However  fertile 
pockets  of  soil  In  bottomlands  and  wider  belts  of  good  agriculture  are  scattered  over  the 
area,  particularly  on  the  north  (Figure  4).  The  forests  are  recovering  and  show  premise 
of  coming  back  even  more  under  proper  management,  and  new  mineral  discoveries  in  new 
areas  not  only  premise  to  replace  decline  in  older  areas,  but  in  time  to  form  the  bash  for 
a much  larger  and  more  efficient  production  of  iron,  lead,  and  other  minerals. 

The  central  part  of  the  basin,  a wooded,  dissected  plateau,  is  one  of  the  least 
populated  areas  in  the  whole  eastern  half  of  the  United  States,  resembling  northern 
Michigan  or  the  Adirondocks,  in  spite  of  proximity  to  Metropolitan  St.  Louis  and  its 
2,000,000  population  (Figure  3).  The  principal  streams  are  the  Meramec  and  its  two 
main  tributaries,  the  Bourbeuse  flowing  through  farming  country  on  the  north,  and  the 
Big  flowing  from  the  Lead  Belt  on  the  south.  The  streams  are  preponderate^  entrenched 
kt  steep  valleys  and  have  narrow  flood  plains  which  in  places  provide  fertile  soils. 

Most  development  of  towns  and  transportation,  however,  is  on  the  ridges. 

The  proximity  of  the  basin  to  St.  Louis  is  of  the  greatest  importance,  not  only 
as  a source  of  change  but  also  as  a principal  economic  asset.  The  nearer  portions  are 
suburbanized,  an  intermediate  zone  is  subject  to  various  influences  typical  of  "exurbia* 
which  extend  out  into  the  whole  region,  declining  in  influence  with  distance,  but  in- 
creasing rapidly  over  time  in  recent  yean  as  transportation  improves  and  the  metropolis 
expands  (Figures  13,  14,  15,  19).  Residential,  commuting,  industrial  and  recreational 
patterns  are  affected  and  influence  the  life  of  the  whole  region.  The  wooded,  wildemem 
character  of  much  of  the  area,  although  discouraging  much  conventional  economic 
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development,  does,  by  the  same  token,  present  an  opportunity  for  recreational  development 
benefiting  the  region  and  its  nearby  metropolis,  particularly  if  water  and  related  land 
resources  are  not  only  preserved,  but  enhanced  by  constructive  development. 

Terrain  and  Climate 

As  indicated,  most  of  the  basin  is  a dissected  plateau  with  river  valleys  occupying 
a minor  part  of  the  land  area.  The  terrain  is  gently  tolling  on  the  north  and  predom- 
inantly agricultural  and  becomes  progressively  rougher  toward  the  south  as  well  as  more 
wooded.  Elevation  ranges  from  400  feet  on  the  northeast  to  1400  feet  on  the  southwest 
(Figures  5 and  6). 

Terrain  and  forest  cover 

rorests  cover  about  60%  of  the  land,  crops  about  20%,  and  pasture  about  20%. 

In  the  south  forest  cover  is  more  than  80%,  in  the  north  less  than  40%  (Figure  7 and 
Figure  2).  The  stands  are  mostly  second  and  later  growth  hardwoods.  The  bigger  trees 
are  In  the  valleys  end  cn  the  north  facing  valley  slopes;  smaller  trees  are  found  on  the  south 
facing  drier  slopes  and  on  the  extensive  ridges. 

Soils  on  the  ridges  are  generally  thin  and  poor  and  support  neither  large  trees  nor 
predictive  agriculture.  Erosion  is  generally  most  severe  in  the  agricultural  areas  of  the 
north,  on  the  east,  and  on  the  agricultural  Salem  plateau  In  Dent  County.  (See  maps  in 
Chapter  2,  Agriculture.) 

The  streams  of  the  region  are  entrenched  in  narrow,  steep  valleys.  Over  most  of 
the  area  they  are  swift  and  relatively  clear,  especially  in  the  southern  two-thirds  of 
the  region.  Here  the  tributaries  of  the  Meramec  heading  in  the  forested  hills  ore 
generally  clear.  By  contrast  the  Bourbeuse  flowing  through  predominantly  farm  country 
on  the  north  is  generally  turbid.  Large  perennial  springs,  especially  Maramec  Spring 
near  St . James,  also  contribute  water.  In  contrast  to  northern  Missouri  or  central 
Illinois,  underground  water  resources,  in  deeper  aquifers,  are  generally  abundant.  (See 
mop  in  Chapter  3,  Water  Supply,  Volume  III.)  The  main  stem  of  the  Meramec  has  enough 
water  at  oil  seasons  to  permit  canoeing  and  some  boating  from  Moramec  Springs  downstream, 

, J f^af  F'8ur®  2 shows  only  percentage  of  farmland  in  woods.  If  non-farm  laid 
(national  fores  tv  etc.)  was  included,  the  Meramec  would  have  even  higher  percentages 
of  forest  cover  as  indicated  In  the  text. 


MERAMEC  BASIN  REGION 

TERRAIN 


with  the  volume  increasing  in  the  lower  reoche*.  At  high  water  a few  other  strearra 
con  be  used  including  portions  of  the  two  principal,  and  more  turbid,  tributaries, 
the  Big  and  Bourbeuse  and  the  lower  portions  of  the  generally  clear  flowing  Huzzah 
and  Court© is  emptying  into  the  upper  (vkeramec  (See  Chapter  4 for  further  details). 
Artoiy  other  streams  become  trickles  in  drier  periods  or  cease  flowing  for  periods  of 
time.  Floods  are,  however,  common  occurrences  both  on  the  tributaries  and  main 
stem. 

Much  of  the  region,  as  no  tec,  is  semi -wilderness  and  much  of  it  was  seml- 
wrfasistence  agriculture  until  recently.  The  maps  showing  open-rai^e  grazing 
graphically  and  dramatically  illustrate  this  characteristic  (Figure  8).  Note  that 
even  today  there  is  a considerable  amount  of  open  range  grazing  land  in  Missouri 
extending  into  the  •vleramec  Basin  from  the  Ozarks  immediately  ad{acent  on  the  south 

Climate 

In  spite  of  the  highland,  forested  character  of  much  of  the  basin,  the  climate 
differs  little  from  that  of  St.  Louis.  The  difference  In  elevation  with  only  a small 
area  higher  than  1200  feet  — some  600  feet  above  St.  Louis  -*  is  insufficient 
to  produce  any  significant  summer  cooling  or  winter  snows  comparable  to  the 
Appalachians.  (Table  1).  The  forested  countryside  often  appears  appreciably  cooler 
close-in  urban  locations.  This  Is  common  in  suburban  wooded  areas  around 
cities  generally.  Microclimatic  differences  are  of  seme  consequence  with  comfort 
In  summer  related  to  wind  and  air  drainage.  Thus  many  closed-in  valley  bottoms 
without  breezes  con  became  stifling  in  hot  spells.  Beth  temperature  and  precipitation 
vary  from  year  la  year  as  in  the  Middle  West  generally,  but  drouths  are  not  as  severe 
becmrse  of  springs  and  forest  cover,  although  in  long  dry  periods  streams  are  lower 
and  seme  shallow  wells  dry  up.  Generally  the  climate  Is  classified  as  humid  and  thus 
for  little  Irrigation  Is  practiced,  other  than  for  gardens.  Because  of  the  warmth  of 
dm  climate  during  seme  months  of  scam  summers,  development  of  water  resources 
Is  desirable  If  the  recreation  potential  is  to  be  developed. 
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Employment  ond  Income 

Economically  the  meramec  Basin  can  be  divided  into  three  subregions:  (1)  St.  Louis 
and  adjacent  Jefferson  County,  a suburban,  essentially  non -agricultural  area  on  the 
east;  (2)  the  urbanized  Lead  Belt  in  St.  Francois  County  on  the  south;  and  (3)  the 
large,  non-urbanized  remainder  of  the  basin,  with  agricultural  development  in  the 
north  fraying  out  into  forest  wilderness  on  the  south.  Even  in  this  remainder,  how- 
ever, agriculture  is  not  the  main  support  of  the  majority  of  the  population. 

Principal  occupations 

Table  7 presents  employment  by  categories  together  with  percentage  employed, 
for  the  counties  wholly  or  partly  in  the  basin  for  1950,  inasmuch  as  1960  data  were 
not  available  even  in  late  1961 . Details  by  location  can  be  read  from  this  table  and 
Figure  9.  Thus  the  non -agricultural  character  of  St.  Louis,  Jefferson/and  St.  Francois 
County  is  apparent  with  only  about  2%,  12%,  one  10%  respectively  of  the  labor 
force  employee  in  agriculture,  even  in  1950.  The  remainder  is  typified  by  the 
central  counties  of  Washington,  Crawford,  and  Franklin  which  have  agricultural 
percentages  of  30%,  39%,  and  24%  respectively. 

/ reasonably  typical  allocation  of  employment  for  this  remainder  of  the  basin 


would  produce  the  following  combinations: 

Primary:  Agriculture  30% 

Secondary:  Mining,  Construction  & Manufacturing  30% 

Tertiary:  Services  (Retail  trade,  etc.)  40% 

Total  100% 


If  one  allocates  the  tertiary  or  service  employment  of  40%  to  the  essent  ially 
basic  or  export  employment  a reasonable  order  of  magnitude  result  would  give:  10% 
to  ogrlculture,  15%  to  mining  and  manufacturing,  and  15%  to  other  services. 
Manufacturing  is  allocated  15%  of  tertiary  because  of  the  higher  income  one  pur- 
ehasing  power  in  this  sector;  services  themselves  are  allocated  only  15%,  probably 
somewhat  of  an  undercounting.  Adding  these  percentages  gives  approximately  the 
following  indication  of  the  relative,  basic  importance  of  the  three  different  sectors 
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of  the  economy  as  supports  of  the  population: 

/ griculture  40% 

Mining  and  Manufacturing  45% 

Services  15% 

This  procedure,  if  anything,  overstates  slightly  agriculture's  contribution  which 
comes  out  to  40%  and  understates  all  other  activities  which  account  for  about  60% 
of  basic  support  even  in  these  traditionally  agricultural  counties.  For  1960  agri- 
culture's share  would  be  still  lower  if  data  were  available.  This  is  not  to  minimize 
the  importance  of  agriculture,  but  simply  to  show  the  change  even  in  these  rural 
counties  by  1950  over  the  time, some  decades  past,when  agriculture  was  the  over- 
whelming basic  support.  If  one  includes  St,  Louis,  Jefferson,  and  St.  Francois 
counties  which  have  more  than  half  the  population,  agriculture's  basic  share  of  course 
dwindles  to  a very  small  part  of  the  total  employment  support  of  the  basin.  Letails 
of  the  agricultural,  forest,  mining,  industrial,  and  service  support  of  the  basin's 
economy  will  be  found  in  the  chapters  on  these  topics  which  follow,  as  well  as 
indications  of  tourist  potential. 

Income 

Average  income  in  the  basin  outside  the  St.  Louis  suburbs, is  relatively  low, 
reflecting  characteristics  common  to  agricultural  or  depressed  mining  areas  (Table  3), 
Incomes  generally  range  from  less  than  one-third  to  two-thirds  those  for  St.  Louis 
County  or  Oty.  Here  again  the  only  reliable  data  are  for  1950.  Data  for  1960  would 
probefcly  indicate  an  even  greater  contrast,  particularly  in  the  Lead  Belt  where 
depressed  mining  has  produced  much  unemployment. 

In  Table  3 and  Figure  10  the  lowest  incomes  are  farthest  out  in  the  basin  in 
the  poorer  agricultural  areas  without  industry.  Thus  Reynolds  County,  mostly  outside 
the  basin,  with  overage  family  income  of  $922,  has  less  than  half  the  income  of 
Franklin  County  near  the  center.  Urban  and  non-farm  incomes  are  only  slightly 
higher  than  total  incomes,  reflecting  in  part  the  general  interrelated  character  of 
the  economy  of  each  county.  Unemployment  is  also  rather  high  — being  over  6% 
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Table  3 


Income  Cato:  Families  and  Unrelated  Individuals,  1950,  Meromec  Basin  Counties 


County 


% of  Total  with 
Income  Less  than 
$1 


Total' 

Population 


■vied ion  Income  (S) 


bon  & (Non-form 
Population 


1)  Families  & unrel.  ind. 

2)  Families 


1)  Families  & unrel.  ind.  25.3 

2)  Families 19.3 

Cosconode 

1)  Families  & unrel.  ind.  30.2 

?)  Fan i lies 99.4 

lion 

1)  families  & unrel.  ind.  42.8 

r ?)  Families 34.6 


” l)  Families  & unrel.  ind.  19.1 

2)  Families 13,4 

Martas 

0 Families  & unrel.  ind.  40.6 


2)  Families 


2,080 

2,300 


1,747 

2,074 


1,196 

1,463 


2,797 

3,041 

1,254 

1,437 


2,250 


2,092 


1,404 


2,947 


1,750 


'am 


mmm  -m 
mm  mu 

ft Smpm 
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in  1961  in  St.  Francois,  Washington,  and  Franklin  Counties  and  thus  qualifying 
these  counties  for  depressed  area  assistance  under  the  Depressed  Areas  Act  of  1961 . 
Unemployment  would  be  still  higher  if  many  workers  did  not  commute  the  long 
distance  to  St.  Louis  to  work.  St.  Francois,  Washington,  and  some  adjacent  counties 
in  the  Lead  Belt  outside  the  basin  have  filed  an  application  and  program  for  auistonce. 
Franklin  County  has  been  working  on  one.  In  the  latter  case  temporary  unemployment 
was  presumably  high  because  of  the  closing  of  a large  shoe  plant  in  Washington, 
Missouri,  just  north  of  the  basin.  Dent  County,  a strongly  rural  area  was  also  eligible 
under  certain  provisions  for  assistance. 

Transportation  and  Ahtropoli ton  Relationships 

In  many  ways,  as  noted,  the  biggest  factor  in  the  Meramec  Basin  is  the 
proximity  of  St.  Louis  and  its  metropolitan  influences  of  ?, 000, 000  population . The 
bonsportaticn  pattern  of  the  region  focuses  on  the  city,  whether  in  routes  or  traffic 
flow  (Figures  1 1 and  12). 

Railroads  and  highways 

Two  main  line  railroads  serve  the  basin.  The  main  line  of  the  Frisco  to  the 
southwest  runs  through  the  heart  of  the  northern  portion  of  the  basin,  the  main  passenger 
line  of  the  Missouri  Pacific  to  the  southwest  skirts  the  eastern  edg^ana  the  main  line 
of  the  Missouri  Pacific  to  the  west  follows  the  lower  Aneramec  and  then  turns  to  the 
Missouri  just  north  of  the  basin  running  westward.  A few  branch  lines  also  serve  the 
basin  including  a secondary  main  freight  line  of  the  Kock  Island  along  the  northern 
boundary  and  the  newly  built  26-mile  branch  of  the  Missouri  Pacific  from  Cadet  on 
the  east  central  edge  to  the  new  iron  mine  at  Pea  Ridge  near  the  center  of  the  bcein. 

Highways  also  focus  on  St.  Louis,  including  the  four  lane  koute  66  fiew  Inter- 
state 44)  paedlelingthe  Frisco  and  serving  as  the  main  street  of  the  northern  part  of 
the  bcein  along  its  famous  ridge  route.  Several  other  highways  also  radiate  out  from 
St.  Louis  to  the  south  and  southwest  including  Highway  67  just  off  or  near  the  eastern 
edge  which  also  is  being  built  to  superhighway  standards  ^Figures  11  and  17).  The 
least  served  area  is  the  sparsely  populated  zone  south  and  southwest  of  Highway  30, 


Figure  11 


mERAMEC  BASIN:  RAILWAYS  AND  HIGHWAYS 
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between  highway  66  and  Highway  21 . If  extensive  mining  and  recreation  development 
occur  in  this  zone  a new  highway  in  the  future  may  be  called  for  to  the  southwest 
between  Routes  66  and  2 1 . 

Local  roads,  in  most  of  the  parts  of  the  ivleramec  Basin  which  are  sparsely 
populated,  are  fewer  and  poorer  than  elsewhere  as  would  be  expected,  but  in  most 
instances  are  reasonably  adequate  to  serve  the  population.  Some  secondary  hard 
surfaced  roads  actually  have  lighter  traffic  than  in  other  more  populous  localities, 
rviost  local  roads,  and  the  larger  part  of  the  total  mileage  of  roads,  are  not  hard 
surfaced.  Their  surfaces  vary  from  crushed  rock  to  natural  gravel.  Even  the  poorest 
roads  are  generally  all-weather  because  of  the  stony  nature  of  the  soil . In  the 
extensive  hilly  areas  the  roads  follow  the  ridges  and  have  largely  supplanted  the 
unsatisfactory  tracks  along  stream  beds  used  by  wagons  some  50  years  ago.  However 
most  of  these  local  ridge  routes  are  winding  and  roundabout,  with  long  driveways 
necessary  to  serve  farms  bosea  on  the  only  available  fertile  land  in  the  narrow  stream 
bottoms  characteristic  of  much  of  the  southern  two-thirds  of  the  basin.  These  roods 
also  utilize  either  fords  or  inexpensive,  low -water  "hog  trough"  bridges  to  cross  many 
streams.  Local  transportation  thus  is  difficult  in  these  areas,  although  most  of  the 
country  is  accessible,  toads  are  gradually  being  improved,  and  with  increased 
recreation  and  forestry  in  many  areas,  will  need  to  be  improved  more.  Table  4 
indicates  mileage  of  rural  roads  (exclusive  of  state  highways)  and  percentages  of 
mileage  meeting  "design"  or  "tolerable Standards  as  defined  by  the  State  Highway 
Department  (see  Table  4 for  definitions)  for  selected  counties.  •’v«ost  <V>eramec  counties 
appear  to  be  close  to  average  conditions  of  a sample  of  50  diissouri  counties  studied* 

delation  to  St.  Louis 

The  existing  improved  highways  bring  the  area  close  to  St.  Louis.  The  highway 
travel  time  map,  especially  made  for  this  report  from  numerous  field  trips  by  the 
staff,  graphically  illustrates  the  nearness  of  the  basin  to  St.  Louis  (Figure  13).  Note 


Cf.  Carl  Sauer,  The  Geography  of  the  Ozark  Highlands  of  Missouri , The 
Ceographic  Society  of  Chicago,  Bulletin  No.  7,  University  of  Chicago  Press,  1920. 


RURAL  ROAD  MILEAGE  AND  STANDARDS,  SELECTED  MERAMEC  BASIN  COUNTIES 

1960 


County 


Assessed 

Valuation 


Percent  of  Rural  Rood  Miles* 


Below 


Crawford 

Dent 

Franklin 

Gasconade 

Iron 

Jefferson 
Maries 
Phelps 
Reynolds 
St.  Francois 
St.  Louis 
Washinoton 


15,796 

10,187 

69,909 

17,662 

9,535 

90,589 

8,990 

28,315 

3,431 

60,992 

1,364,151 


17,690 


esign 

Tolerance 

78 

56 

90 

90 

81 

60 

76 

31 

73 

n.d. 

59 

86 

57 

64 

53 

Source:  Financing  Missouri's  Rood  Needs,  University  of  Missouri,  School  of 
Business  and  Public  Administration,  Columbia,  Dec.  1960,  27-28, 
40  (based  on  State  Tax  and  Highway  Commission  data) . 


aAs  defined  by  the  Missouri  State  Highway  Department:  Both  sets  of  standards 
ore  based  upon  judgment  and  experience  of  Engineering  Advisory  Committees  and 
other  highway  engineers  in  the  counties . *• . . .Design  standards  embrace  the  neces- 
sary physical  features  to  provide  as  safe  a road  as  possible  commensurate  with  the 
anticipated  volume,  speed  and  vehicle  characteristics  that  will  use  the  road.  Design 
standards  are  the  criteria  to  which  a road  section  should  build  or  be  constructed. 

* Tolerable  standards  are  the  lower  limits  of  the  road  geometries  which  can  carry 
traffic  at  lower  operating  speeds  and  with  less  safety  and  efficiency.  They  are  the 
base  geometries  to  be  met  for  the  movement  of  traffic  imposed  upon  them.  When 
road  sections  fail  to  meet  the  lower  geometries,  they  should  be  reconstructed  to 
design  standards . " 
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th#  effect  of  the  superhighways  on  travel  time,  especially  Route  66  which  brings  the 
Western  edge  of  the  basin  within  two  hours  of  central  St.  Louis  and  the  center  within 
only  slightly  more  than  one  hour.  The  suburbanization  of  St.  Louis,  especially  the 
rapid  recent  development  of  large  outlying  shopping  centers  and  industrial  plants  on 
the  edge  of  the  city  brings  the  city  even  closer,  since  they  obviate  the  neea  for 
driving  through  the  city  to  downtown.  Commuters  and  shoppers  move  daily  from  the 
basin  to  jobs  or  shopping  to  these  outlying  centers.  Car  pools  for  commuters  are 
common.  At  Chris knastime  special  busses  are  even  run  from  some  of  the  new  shopping 
centers  many  miles  out  into  the  basin  to  accommodate  shoppers,  most  of  whom  go  by 
private  car.  The  city  and  its  influences  hove  been  brought  close  to  the  region. 

/ nother  measure  of  urban  influence  is  the  number  of  telephone  calls  from  the 
basin  to  St.  Louis  (Figure  14).  The  Bureau  of  the  Census  uses  a figure  of  four  calls 
per  instrunent  per  month  as  a measure  for  determining  whether  an  area  should  bo  part  of 
the  census  metropolitan  area.  Note  that  most  of  the  basin  lies  outside  this  zone,  but 
does  hove  a two  or  three  call  density,  reflecting  an  exurban,  satelite  characteristic 
of  the  metropolis. 

A still  less  intense  measure  oh  the  fringes  is  provided  by  «e  especially  constructed 
map  of  newspaper  circulation  of  St.  Louis  papers.  / II  of  the  basin  clearly  lies  within 
the  St.  Louis  orbit  on  this  quantitative  measure  (Figure  f$.  Still  other  measures  — 
of  wholesaling,  bank  correspondents,  branch  factories,  and  other  indicators  — all 
clearly  indicate  the  area  to  be  in  the  St.  Louis  trade  zone.  Numerous  other  ties 
exist:  St.  Louis  residents  own  much  of  the  land  for  recreation  and  other  purposes, 
local  citizens  migrate  to  the  city  as  well  as  using  its  facilities  for  medical,  social, 
one  business  purposes.  The  towns  of  the  basin  also  serve  local  needs,  as  noted  in  a 
subsequent  chapter,  but  since  all  the  towns  are  relatively  small,  as  well  as  close  to 
St.  Louis,  they  provide  only  a limited  range  of  specialties. 

St.  Louis  in  years  past  served  as  the  gateway  to  a much  larger,  multi-state 
area  in  the  southwest,  which  still  has  many  economic  Has  as  represented  by  head 
offices  of  railroads,  telephone  aid  other  companies,  wholesaling,  and  a host  of 
specialized  services.  With  the  growth  of  ether  large  cities  in  the  south  and  south- 
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*«st,  however,  St.  Louis  lest  much  of  this  business  os  the  other  metropolises  reached 
sufficient  size  to  perform  such  services.  St.  Louis,  however,  still  serves  as  the  gateway 
to  the  Ozarks,  much  of  which  is  one  of  the  least  developed  areas  in  eastern  United 
States,  development  in  the  basin  ond  adjacent  areas  therefore  affects  St.  Louis, 
since  it  looks  to  the  city  for  so  much  of  its  business  and  other  connections. 

Population 

Population  of  the  basin  as  a whole  is  about  ?10, 000,  with  almost  half  in  the 
St.  Louis  suburbs  (St.  Louis  and  Jefferson  counties)  and  the  remaining  half  scattered 
over  the  basin  (Figure  16).  detailed  figures  and  many  characteristics  of  the  population 
will  be  founci  in  Figures  5-12. 

Kecent  trends 

/s  noted,  population  beyond  St.  Louis  suburbs  in  the  basin  is  rather  sparse  ond 
on  the  outer  margins  is  either  static  or  declining,  in  common  with  most  rural  areas. 
However,  the  basin  generally  is  unlike  the  rural  areas  of  the  state  in  this  regard. 

Most  /vteramec  Basin  counties,  including  all  those  close  to  St.  Louis,  goined 
in  population  between  1950  and  1960,  (Table  5 and  Figure  17),  This  gain  ran  sharply 
against  the  trend  for  Missouri  as  a whole,  where  88  counties  lest  and  only  76  gained, 
although  the  state  as  a whole  goined  about  8%.  Further  examination  reveals  that  of 
the  76  counties  that  goined,  eight  were  contiguous  to  St.  Louis  (St.  Louis,  Jefferson, 
Franklin,  Crawford,  St.  Francois  in  the  basin,  and  St.  Charles,  Lincoln  and  Warren 
to  the  north  and  west),  five  adjacent  to  Kansas  City,  one  contained  Springfield,  six 
hod  state  schools  or  military  installations,  such  as  Columbia,  Fort  Leonard  Wood, 
or  Holla,  leaving  only  six  not  accounted  for  by  proximity  to  metropolitan  areas  or 
with  same  state,  educational,  or  federal  military  institutions. 

Three  of  these  remaining  six,  however,  were  counties  in  which  large,  actively 
«aed  artificial  lakes  had  been  developed,  Camden  and  Miller  counties  on  Lake  of  the 
Oxarks,  and  Taney  County  with  Lake  Taneycomo  and  parts  of  Bull  Shoals  and  Table 
Rock . In  all  of  these  counties  active  recreational  development  over  a number  of 
years  has  occurred  which  undoubtedly  reversed  the  normal  population  decline  In 
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Table  5 


Population  Change,  1950- 1960 
MweMcJarin  and  Selected  Counties*  Missouri 


1950 

1960 

Gain  + 
or  Loss  - 

% Gain  + 
or  Loss  - 

Crawford 

11,615 

12,576 

961  + 

8.3  + 

Cent 

10,936 

10,378 

558  - 

5.1  - 

Franklin 

36,046 

44,367 

8,321  + 

23.1 

GaKonode 

12,342 

12, 167 

175- 

1.4- 

Iron 

9,458 

7,977 

1,481 

15.7- 

Jefferson 

38,007 

65,801 

27,794  + 

73.1  + 

Maries 

7,423 

7,269 

154- 

2.1  - 

Phelps 

21,504 

25, 196 

3,692  + 

17.2  + 

keynolds 

6,918 

5,090 

1,828- 

26.4- 

St.  Francois 

35,276 

36,206 

930  + 

2.6  + 

St.  Louis  County 

406,349 

694,010 

287,661  + 

70.8  + 

Washington 

14,689 

14, 130 

559- 

3.8- 

Other  Missouri  Counties 

Benton 

9,060 

8,630 

450- 

5.0- 

Camden 

7,861 

8,985 

1, 124  + 

14.3  + 

Miller 

13,734 

13,749 

15  + 

.01+ 

Morgan 

10,207 

9,413 

794  - 

7.8- 

Ozark 

8,856 

6,752 

2,104- 

23.8- 

St.  Charles 

29,834 

52,671 

22,837  + 

76.5  + 

Taney 

9,863 

10,140 

2 77  + 

2.8  + 

Wayne 

10,514 

8,521 

1,993- 

19.0- 

St.  Louis  City 

856,796 

740,424 

116,372 

13.6- 

Source:  U.  S.  Bureau  of  the  Census,  Census  of  lopulotion,  1960,  Missouri 
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Missouri's  rural  counties,  in  spite  of  flooding  of  some  agricultural  land.  Proximity 
to  a metropolitan  area,  an  impoundment  or  special  installation  provided  most  of  the 
exception  to  general  decline  of  missouri  county  populations,  with  the  Meramec 
Basin  apparently  reflecting  proximity  to  St.  Louis.  If  a reservoir  or  reservoirs  are 
built  in  the  future  this  too  apparently  will  still  further  arrest  the  decline  or  cause 
growth.  Figure  18, showing  population  trends  by  townships  in  the  iV ieramec  Basin, 
shows  the  same  increase  in  suburban  and  near  suburban  areas  to  St.  Lou  island  a 
progressive  decline  generally  to  the  outer  eeges  of  the  basin. 

Selected  characteristics 

Several  other  characteristics  of  the  population,  particularly  the  age  structure, 
also  reflect  proximity  to  St.  Louis,  or  characteristics  of  more  remote  rural  counties. 

Thus  St.  Louis  and  Jefferson  counties  have  the  lowest  percentages  over  age  65, 
about  7%,  in  contrast  to  about  14%  for  most  other  basin  counties  (Table  7)  . To  a 
much  lesser  degree  the  same  counties  had  a higher  percent  under  18,  reflecting 
their  suburban  character.  The  reverse  for  most  of  the  remaining  counties  — high 
percentage  over  65  as  well  as  rather  high  percentage  under  18  — is  related  to  the 
low  incomes  of  these  counties,  since  such  persons  are  more  generally  outside  the 
labor  force.  This  age-population  composition  thus  correlates  with  the  low  incomes 
and  relatively  depressed  character  of  the  rural  counties.  It  is  both  a cause  and  an 
effect,  since  larger  proportions  of  the  productive  labor  force  have  migrated  out  of 
these  counties,  anny  to  St.  Louis.  The  change  in  median  age  between  1950  and 
1960  accentuates  the  difference.  Thus  St.  Louis  and  Jefferson  County  average  has 
declined  from  31 .4  to  30.?  down  to  ?9.6  to  give  these  counties  the  lowest  average, 
except  for  Phelps  County  on  the  western  edge,  where  Italia,  the  largest  town  in 
the  basin  outside  St.  Louis  suburbs,  and  the  seat  of  the  ivtissouri  School  of  Mines  as 

i 

well  as  several  governmental  agencies,  provides  a special  situation  not  duplicated 
elsewhere.  Figures  for  towns  anc'  cities  above  2500  (Table  8)  indicate  much  the  same 
situation  as  in  their  counties. 

Particularly  revealing  is  the  map  of  population  over  65  by  townships  prepared 
for  this  report  (Figure  19).  This  shows  in  greater  detail  the  gradient  outward  from 
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Source:  U.S.  Census  of  Population,  I960 
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POPULAl  ION:  INCREASE,  FERTILITY, 

PERCENT  NON-WHITE  AND  MALE  1960, 

MERAMEC  BASIN  AND  STATE 

Number 

Percent 

Percent 

Fertility1 

Per  Cent 

Increase 

Non -White 

Ratio 

Male 

1950-60 

Over  18 

Stale 

4,319,813 

9.2 

9.2 

484 

47.8 

Urban 

2,876,557 

13.2 

12.5 

478 

46.2 

Rural 

1,443,256 

-5.2 

2.6 

500 

50.9 

St.  Louis  Met.  Area 

2,060, 103 

19.0 

14.5 

512 

46.7 

Meramec  Counties 

Crawford 

12,647 

3.9 

0.1 

548 

49.5 

Dent 

10,445 

-4.5 

- - 

460 

48.4 

Franklin 

44,566 

23.6 

1.2 

551 

49.2 

Gasconade 

12, 195 

-1.2 

M mm 

438 

49.3 

Iron 

8,041 

-15.0 

0.6 

468 

48.2 

Jefferson 

66,377 

74.6 

1.3 

590 

49.6 

Maries 

7,282 

-1.9 

- - 

519 

51.4 

M 

Phelps 

25,396 

13.1 

1.0 

523 

54.9 

Reynolds 

5,161 

-25.4 

0.2 

462 

49.5 

St.  Francois 

36,516 

3.5 

0.5 

453 

47.4 

St.  Louis  County 

703,532 

73.1 

2.8 

518 

47.5 

Washington 

14,346 

-2.3 

1.0 

612 

50.1 

m 


Source:  U.  S.  Bureau  of  the  Census,  Census  of  Population,  1960,  Missouri 

^ Children  under  3 yrs.  old  per  1,000  women  15  to  49  yrs.  old. 


AGE  OF  POPULATION,  MERAMEC  BASIN  COUNTIES  AND  STATE,  I960, 
AND  MEDIAN  AGE  1950  AND  1960 


Percent 

Percent 

Percent 

M«dian  Age 

Under  18 

18  to  64 

65  & older 

1960 

1950 

State 

33.8 

54.6 

11.7 

32.6 

31.6 

Urban 

33.1 

56.0 

10.9 

33.1 

31.5 

Rural 

35.1 

51.8 

13.1 

31.6 

31.8 

St.  Louis  Met.  Area 

35.3 

55.5 

9.3 

30.5 

32.5 

Meramec  Counties 

Crawford 

35.2 

49.2 

15.6 

33.8 

31.7 

Dent 

32.6 

51.0 

16.4 

36.7 

32.1 

Franklin 

36.1 

52.1 

11. 9 

30.6 

32.2 

Gasconade 

31.0 

53.3 

15.7 

38 

34.6 

IroJf 

35.3 

49.2 

15.4 

33.2 

27.5 

Jefferson 

40.5 

51.8 

7.7 

29.6 

30.3 

Maries 

36.5 

50.9 

12.6 

31 

30.2 

Phelps 

32.7 

56.8 

10.5 

26 

29.5 

Reynolds 

38.0 

48.2 

13.9 

32.8 

25.8 

St.  Francois 

33.7 

52.6 

13.6 

34 

31.5 

St.  Louis  County 

37.8 

55.3 

7.0 

29.7 

31.4 

Washington 

42.6 

46.7 

10.7 

33.4 

34.1 

Source:  U.  S.  Bureou  of  the  Ceram,  Ceram  of  Populoticn,  I960,  Missouri 
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Table  8 

HOUSEHOLDS  MERAMEC  BASIN  COUNTIES  AND  STATE,  1960 


Number 

Percent 

Increase 

1950-60 

Population 
Per  Household 

State 

1,359,826 

13.4 

3.09 

Urban 

922,575 

23.3 

3.04 

Rural 

437,251 

-3.0 

3.21 

St.Louis  Met. Area 

624,641 

23.4 

3.23 

Meramec  Counties 

Crawford 

4,122 

17.0 

3.05 

Dent 

e.  3,486 

5.3 

2.98 

Franklin 

13,483 

25.2 

3.29 

Gasconade 

4,030 

5.5 

3.01 

Iron 

2,440 

-3.7 

3.20 

Jefferson 

18,580 

67.0 

3.53 

Maries 

2,199 

4.0 

3.31 

Phelps 

7,521 

23.5 

3.13 

Reynolds 

1,559 

-16.1 

3.31 

St.  Francois 

10,973 

11.4 

3.11 

St.  Louis  County 

198,483 

73.5 

3.49 

Washington 

3,966 

1.6 

3.60 

Source:  U.  S.  Bureau  of  the  Census,  Census  of  Population,  1960,  Missouri 
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PERCENTAGE  Of  POPULATION  AGE  65  AND  OVER,  MERAMEC  BASIN  1960 

(by  townships) 
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tin  city.  Thus  the  suburban  townships  around  St.  Louis  have  by  far  the  lowest 
percentage  over  65,  reflecting  the  young  families  living  in  houses  raising  young 
children  characteristic  of  suburbs.  This  pattern  pushes  out  into  Franklin  County 
to  merge  into  intermediate  categories  and  finally  into  generally  the  more  remote, 
agricultural  townships  or  the  depressed  Lead  Belt  mining  area  where  the  percentage 
over  65  is  three  times  that  in  the  suburbs.  The  younger,  working  age  groups  have 
moved  out.  The  major  exception  to  this  gradient  rule  is  provided  by  northern 
Washington  County,  somewhat  far  out  to  be  classed  as  a suburb.  This  area  does 
coincide  with  the  emptiest,  least  agricultural  portion  of  the  whole  basin.  This 
characteristic  may  well  mean  that  there  are  very  few  farms  or  small  towns  to  which 
retired  people  can  retreat  and  the  sparse  population  is  otherwise  engaged  in  mining, 
forestry,  or  commuting. 

Other  characteristics  will  be  found  in  the  tobies.  Mast  of  the  population  is 
native  bom  of  English,  German,  ana'  French  origins.  Non-white  is  negligible. 
(Table  6. end  Table  9). 

Population  projections  and  predictions 

i-opulation  trends  since  1920  and  projections  or  estimated  predictions  of 
population  for  the  year  2000  have  been  made,  for  whole  counties  in  the  basin  (Table 
10)  for  the  portions  of  the  counties  in  the  Meramec  Basin  (Table  1 1)  and  towns  and 
localities  within  the  basin  (Table  12).  The  smaller  the  area  covered  naturally,  the 
less  relidblo  is  the  estimate  of  future  population,  since  exactly  where  development 
will  take  ploce  is  subject  to  more  uncertainty  than  for  larger  regions.  Thus  the 
individual  estimates  for  localities  are  only  order  of  magnitude  guesses.  They  have, 
however,  been  made  in  order  to  provide  some  basis  for  planning  future  needs,  such 
as  adequacy  of  underground  water  supplies,  etc. 

For  all  areas  straight  projections  are  indicated,  but  any  realistic  prediction 
must  modify  these  so  that  predictions  are  also  presented.  The  firmest  of  such 
modifications  and  the  most  necessary  is  in  future  suburban  areas  — St.  Louis  and 
Jefferson  counties  in  particular.  Merely  projecting  the  trends  for  all  of  St.  Louis 
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POPULATION  CHARACTERISTICS  FOR  URBAN  PLACES  OVER  2,500  IN  MERAMEC  BASIN, 
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on dor  5 years  old  per  1,000  women  15  Id  49  yean  old. 

U.  S.  Bureau  of  Hie  Census,  Census  of  fopulotion,  1950,  Missouri 
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Table  12 

POPULATION  ESTIMATES  OF  PORTIONS  OF  COUNTIES  IN 
MERAMEC  BASIN  AND  MAJOR  TOWNS 


Actual  1960* 

Estimated  Population  2000* 

Adjusted  Median 

Adjusted  High 

(Corrected  for 

(Corrected  for 

proximity  to 

additional  recre 

St. Louis  and/or 

ation,  forestry. 

some  new  mining) 

mining,  etc.) 

Crwfari 

12.5 

25 

35 

bourbon 

3 

10 

Cuba 

1.6 

5 

15 

Steelville 

1.1 

5 

15 

Dent 

9.0 

12 

22 

Salem 

3.8 

10 

20 

Franklin 

26.0 

75 

90 

Sullivan  (also  Crawford  Co.) 

4.0 

20 

30 

St.  Clair 

2.7 

10 

20 

Pacific-Gray  Summit 

2.8** 

10 

20 

Union 

3.9 

15 

25 

Gasconade 

2.5 

3 

6 

Owensville  (whole  town  including 
part  outside  Basin) 

2.4 

5 

10 

Iron 

1.5 

5 

8 

Viburnum 

3 

8 

Jefferson 

28 

200-300 

200-300 

(Whole  of  northern  Jefferson  County 
to  have  suburban  or  semi-suburban 
density  by  2000  a far  as  Hillsboro 
and  Cedar  Hill) 

Hillsboro  Area  (partly  outside  Basin) 

15 

30 

Cedar  Hill  Area 

15 

30 

Maries 

2 

2 

3 

Phelps 

Kolia  (partly  outside  Basin) 

20 

11 

35 

20 

40 

35 

St.  James 

2.3 

5 

10 

Reynolds 

.1 

negligfcle 

St.  Francois 

25 

25 

27 

flat  River  -Bonne  Terre  and  suburbs 

7.7*** 

25 

30 

St.  Louis  County 

(Whole  of  St. Louis  County  to  hove 

60-80 

200-300 

200-300 

suburban  density  by  2000) 

Washington 

Potesi 

14.1 

2.7 

20 

5 

30 

10 

* 1960  population  of  towns  far  city  1 knits  only,  generally  90-60%  less  than  actual  built-up 

Wham  no  1960  figure  k given  population  Is  less  than  1,000.  Papulation  estimates 
for  2000  caver  whole  built-up  area, 

**  Pacific  only. 

Flat  River -Bonne  Terre  city  limits  only;  whole  area  c,  20,000+ 
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County,  for  example,  would  fill  up  the  whole  county  at  a very  unlikely  high  density. 
The  procedure,  therefore,  for  these  counties  was  to  allocate  estimated  population 
for  all  Metropolitan  St.  Louis  as  made  by  other  estimates  noted  on  the  tables,  assuming 
spread  of  population  at  approximately  the  same  density  as  today.  Conversely  for  one 
or  two  small  rural  counties  a small  arbitrary  figure  was  estimated  so  that  population 
would  not  be  zero  from  extending  present  trends. 

For  most  of  the  basin  the  estimates  were  modified  on  the  basis  of  development 
and  proximity  to  St.  Louis.  Two  estimates  ore  thus  made:  (1)  a "median"  estimate 

00  relative  proximity  to  St.  Louis  and/or  new  mining  or  other  development; 
and,  (2)  a "high"  estimate  corrected  for  additional  development  related  to  mining, 
recreation,  forestry  and  other  factors.  Prospects  for  these  activities  are  examined  in 
sufaMquant  chapters  and  applied  to  the  detailed  analysis  of  population  predictions 
presented.  These  predictions  thus  ore  in  a sense  a measure  of  possible  economic  da* 
velopment  and  anticipated  change.  They  are,  of  course,  only  estimates,  since  no  one 
can  predict  the  future,  especially  when  a long  way  off.  Population  predictions 
raenbls  weather  predictions:  the  nearer  In  time,  the  more  certain.  However  water 
and  other  facilities  are  amortized  over  a 50-year  period,  so  some  estimates  ore 
required,  and  a best  guess  b better  than  none. 

The  estimated  predictions  for  2000  thus  call  for  a total  population  in  the  basin 
ef  600,000-860,000,  a three  to  fourfold  increase  over  I960,  with  400,000  to 600,000 
in  the  basin  portions  of  St.  Louis  and  Jefferson  counties,  a four  to  six  times  increase, 
and  200,000-250,000,  a two  to  two  and  one-half-fold  increase  for  the  remainder  of 
the  basin.  For  1980  the  estimates  are  about  350 000- 550 000  for  the  whole  basin, 
200,000-350,000  for  basin  portions  of  St.  Louis  and  Jefferson  counties  (based  on 

3.000. 000  estimate  for  St.  Loub  Metropolitan  Ana  from  same  sources,  compared  to 

4.000. 000  for  2000),  and  150000-  200000  for  the  remainder  of  the  basin. 

Economic  Development  end  Education 

Habing  the  standard  of  living  and  economic  development  b a strong  ob| active 
of  most.  If  not  all,  the  citizens  of  the  basin.  In  common  with  many  underdeveloped 
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or  rural  areas  this  is  difficult,  although  distinct  possibilities  exist  In  much  of  the  Meramec 
Basin.  In  the  chapters  that  follow  some  of  the  prospects  and  desirable  measures  to 
achieve  this  objective  are  discussed  including  improving  agriculture,  forestry,  mining, 
acquiring  new  industries,  developing  recreation,  and  general  improvement  of  the 
natural  and  material  environment.  Nevertheless  many  of  the  younger  persons  will 
continue  to  leave  some  of  the  smaller  towns  or  rural  areas  in  the  future  to  seek  better 
opportunities  elsewhere.  Both  to  equip  these  new  migrants  to  compete  elsewhere,  and 
to  provide  a better  trained  and  more  intelligent  labor  and  managerial  force  at  home 
to  attract  local  development,  requires  that  they  be  educated  as  well  as  possible* 

Both  the  oldest  and  youngest  age  groups  are  relatively  numerous  in  the  rural 
areas  of  the  Meramec.  This,  coupled  with  present  low  incomes,  means  that  education 
of  the  young  is  costly,  although  no  less  necessary.  How  good  Is  the  present  education? 

In  common  with  most  small  town  or  rural  areas  educational  services  are  generally 
poorer  in  the  bteramec  Basin  than  in  larger  cities  or  towns  . Considerable  variation 
exists,  however,  with  some  towns  devoting  more  resources  to  the  task  than  others. 

The  present  study  does  not  permit  definitive  assessment  of  the  quality  of  the 
education  from  town  to  town  in  the  basin.  For  1950,  however,  the  latest  year  available, 
the  Census  Bureau  indicates  median  school  year  completed  for  St.  Louis  County  as  10.5, 
and  for  all  the  remaining  counties  ranging  from  7. 1 to  8.8  — a considerable  difference 
(Table  13).  St.  Louis  City  had  only  8.7;  in  this  respect  the  lower  income  central  city 
resembled  the  rural  counties. 

On  the  basis  of  other  figures  reported  to  the  State  Board  of  Education  some 
further  strong  presumptions  can  be  made.  Table  14  at  the  end  of  this  chapter  presents 
numerous  characteristics  for  the  classified  school  systems  of  the  basin.  These  serve 
the  overwhelming  portion  of  the  school  attendance,  but  there  are  seme  other  schools 
not  reported;  generally  they  are  even  poorer  in  quality  and  smaller  In  size.  A few 
one-room  schools  still  exist  in  more  remote  parts  of  the  basin,  but  we  have  no  figures 
on  them.  Consolidation,  however,  has  proceeded  rapidly  In  recent  yean,  in  common 
with  most  of  rural  America,  reflecting  Increased  ease  of  access  over  improved  highwoys# 
higher  standout,  and  higher  incomes.  Considerable  program  thus  hoi  been  mode  and 
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Table  13 


ME R AMEC  BASIN  COUNTIES,  MEDIAN  SCHOOL  YEARS  COMPLETED 
PERSONS  25  YEARS  AND  OVER,  1950 


County 

Male 

Female 

Crawford 

8.3 

8.5 

Dent 

8.3 

8.4 

Franklin 

8.4 

8.5 

Gasconade 

8.4 

8.4 

Iron 

8.1 

8.3 

Jefferson 

8.5 

8.6 

Maries 

8.2 

8.4 

Phelps 

8.8 

8.6 

Reynolds 

8.1 

8.2 

St.  Francois 

8.5 

8.8 

St.  Louis  County 

10.5 

10.3 

St.  Louis  City  (outside  basin) 

8.7 

8.7 

Washington 

7.1 

8.2 

Source:  U.  S.  Bureau  of  the  Census,  Census  of  Population,  1950,  Missouri 
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reflects  real  credit  on  the  region  and  its  citizens.  Much  yet  remains  to  be  done.  This 
will  not  only  cost  money,  but  will  require  intelligence,  effort,  and  putting  aside  of 
many  local  prejudices. 

for  the  consolidated  school  systems  (Table  14),  out  of  about  35  high  schools 
only  13  were  classified  AAA,  the  highest  Missouri  rating,  (based  on  number  of  subjects 
offered,  teacher  education,  and  other  factors)  which  in  itself  is  somewhat  of  a minimum 
standard  and  of  course  no  guarantee  of  quality  or  even  best  measure  of  quality.  Of 
these  13,  five  were  in  the  urbanized  Lead  Belt,  four  in  St.  Louis  County,  two  (Wash- 
ington and  DeSoto)  were  outside  the  basin  but  may  serve  a few  basin  students,  one  was 
at  Rolla  on  the  western  boundary,  leaving  only  one  in  the  remainder,  Sullivan.  The 
classifications  correlate  closely  with  the  size  of  the  town  and  the  consequent  size  of 
the  high  school . 

Still  other  conclusions  can  be  made  from  the  same  data.  Most  of  the  high  schools 
are  too  small  according  to  some  standards.  If  a minimum  graduating  class  of  100  is  con- 
sidered desirable  in  order  to  hove  a reasonable  curriculum  and  trained  teachers  in  the 
various  disciplines,  virtually  no  high  school  in  the  basin  qualifies  save  five  in  St.  Louis 
County,  four  of  which  are  AAA.  About  a third  of  the  high  schools  have  less  than  250 
total  enrollment  and  less  than  10  or  11  teachers.  Small  high  schools  can,  however, 
provide  advantages  of  more  personal  attention,  especially  desirable  if  some  superior 
teachers  are  on  the  staff.  Number  of  pupils  per  teacher  varies  somewhat.  Surprisingly, 
however,  many  of  the  smaller  schools  out  in  the  basin  have  about  the  same  number 
(19  - 20  pupils  per  teacher),  or  more,  as  the  larger,  better  schools  in  St.  Louis  County. 

We  have  made  a further  calculation  in  the  lost  column  of  the  second  half  of 
Table  14  to  arrive  at  local  tax  expenditures  per  pupil . Local  expenditures  are  supple- 
mented by  state  aid  which  partially  equalizes  expenditures  for  some  of  its  programs  but 
in  a few  cases  works  the  other  way.  Basically,  however,  it  is  toward  equalization, 
but  does  not  go  all  the  way.  Unfortunately,  we  could  not  obtain  data  on  the  amount 
of  state  aid  to  all  individual  schools.  The  discrepancy  for  local  expenditures  is  great, 
with  typically  more  than  $300  spent  per  pupil  annually  for  most  St.  Louis  County  schools 
and  about  $150  in  other  parts  of  the  basin  — with  some  of  the  small  schools  dropping 
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bolow  $100.  By  way  of  contrast,  the  annual  expenditure  per  pupil  for  some  of  the 

better  schools  in  St.  Louis  County  outside  the  basin  is  $862  in  Clayton,  $457  in 

University  City  and  $394  in  Webster  Groves.  St.  Louis  City  spends  $292  per  pupil. 

The  result  is  lower  pay  for  teachers  in  the  poorer  schools  and  poorer  facilities 

with  a consequent  lowering  of  the  quality  of  education,  although  undoubtedly  there 

are  many  dedicated  teachers  working  at  the  lower  rates.  Turnover  in  some  of  the 

systems  is  consequently  high,  although  some  teachers  slay  long  periods.  (Which  is 

actually  better  in  many  cases  is  somewhat  of  an  open  question  I) 

A*  a final  note,  the  quality  of  education  in  most  rural  areas  in  the  basin 

may  well  be  lower  than  in  the  towns.  In  bent  County,  for  example,  a 196? 

report  states:  The  big  problem  arises  when  the  students  from  the  five  rural  school 

districts  enter  the  9th  grade  of  the  Salem  Public  Schools.  Over  six  years  of  testing, 

using  the  Iowa  Tests  of  Educational  Development  and  the  Stanford  Achievement 

Tests,  show  the  incoming  rural  students  are,  as  a group,  2.5  years  behind  the  same 

grade  level  group  of  the  Salem  Public  School  system. " This  has  further  implications, 

inasmuch  as  60%  of  the  students  in  the  Salem  High  School  ore  rural  students,  neces- 

3 

sitoting  grouping  and  additional  services  and  equipment. 

There  are  no  universities  in  the  basin  proper.  However,  the  well-known  State 
School  of  Mines  at  Kolia,  on  the  western  edge  of  the  basin,  offers  a limited  general 
curriculum  as  well  as  extensive  engineering  and  scientific  curricula,  and  hos  an 
enrollment  of  about  3,500  sludents.  Two  private  universities  are  in  St.  Louis,  and 
Flat  River  has  a junior  college.  A few  technical  and  trade  schools  exist,  including 
the  small,  jointly  operated  Lead  Belt  Technical  School  at  Bonne  Terre.  Retraining 
of  labor  to  fit  new  jobs  in  business  and  industry  is  desirable  and  practical  programs 
to  step  this  up  have  been  suggested.  Here  care  should  be  taken  not  to^lilute  the 
more  academic  or  intellectual  programs  in  existing  high  schools,  many  of  which 
are  below  standard. 

g — — — — . 

"An  analysis  of  the  economic  situation  in  Dent  County,  Missouri",  Overall 

Sr)°miC,^*V*top,n*nt  Proflrom'  kurQl  Area  development  Countil,  Snlem,  ,vV>., 
1961#  p.24. 
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In  any  event  the  school  situation  illustrates  one  of  the  quandaries  of  less 
developed  or  semi -depressed  areas.  The  smaller  and  poorer  towns  have  poorer  schools. 
To  the  extent  that  this  handicaps  the  population  they  pet  farther  behind.  The  poor 
get  poorer  and  the  rich  get  richrrl  Part  of  the  solution  is  to  consolidate  some  smaller 
high  schools  still  more,  perfectly  possible  in  this  day  of  good  roads.  In  this  cose  the 
benefits  of  a local  school  and  a small  student  body  and  its  advantages  to  local  pride 
have  to  be  weighed  against  the  advantages  of  greater  efficiency  and  a better  product, 
and  reasonable  compromises  arrived  at. 

Greater  economic  development  which  would  increase  the  size  of  some  communi- 
ties and  particularly  increase  the  tax  base  would  obviously  also  help  the  school  systems 
if  the  funds  were  voted  and  intelligently  used.  Here,  however,  we  have  a cause  and 
effect  dilemma:  to  the  extent  that  development  takes  place  where  the  citizens  are 
intelligent  ond  a good  school  system  can  aid  this,  those  towns  with  good  schools  will 
develop  faster.  At  present,  it  is  precisely  the  most  developed  towns  that  have  the 
best  schools.  Much  economic  development,  of  course,  comes  from  outside  the  local 
area.  How  to  achieve  development  is  still  a mystery  in  many  ways,  especially  if 
local  conditions  are  poor.  To  repeat:  even  if  development  in  a region  does  not 
occur,  development  of  people  can,  and  they  should  be  equipped  to  prosper  to  the 
best  of  their  abilities.  Development  of  the  individual  is  the  first  objective,  as  any 
thinking  parent  would  agree,  wherever  he  lives.  If  the  brains  can  be  kept  in  the 
local  areas,  so  much  the  better  for  those  areas.  Metamec  Basin  towns,  however,  have 
no  monopoly  on  losing  talent.  It  happens  to  St.  Louis  as  well. 
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Chapter  II 
AGRICULTURE 

Summary 

Although  agriculture  does  not  dominate  the  employment  of  the  Meramec  Basin, 
it  is  a major  source  of  employment,  and  its  present  and  future  status  is  important  in 
economic  planning  for  the  region. 

None  of  the  area  has  been  extraordinarily  endowed  with  agricultural  resources. 
However,  there  are  some  good  agricultural  areas  within  the  basin.  The  soils  in  the 
area  possess  characteristics  of  the  Ozark  region,  which  distinguish  them  from  all  of 
the  soils  in  the  state  outside  of  the  Ozarks.  In  general,  they  are  light  in  color  and 
comparatively  lew  in  organic  matter. 

Much  of  the  land  in  the  Meramec  Basin  has  rolling  to  steep  topography,  and 
poor  cherty  and  stony  limestone  soils.  There  are  pockets  of  fair  sandstone  soils  in  the 
south,  and  a large  area  of  fairly  good  agricultural  land  in  the  north  (mostly  loess). 
Fairly  good  soils  are  found  in  the  narrow  alluvial  valleys  which  make  up  only  a small 
portion  of  the  total  land  in  the  basin . 

More  than  50%  of  the  soils  in  the  Meramec  Basin  are  classified  by  the  Soil 
Conservation  Service  as  suited  primarily  for  non -crop  use.  Another  40%  are  classi- 
fied as  having  fairly  complex  problems  requiring  special  treatment  in  order  to  be 
cultivated.  The  remainder  (loss  than  10%)  is  classified  as  having  no  problems,  or 
problems  relatively  simple  to  overcome. 

In  1959  the  predominant  land  use  in  the  Meramec  Basin  was  woodland  — making 
up  about  two-thirds  of  the  total . The  remaining  one-third  was  made  up  of  cropland 
and  woodland.  The  principal  crops  grown  in  the  Meramec  Basin  are  small  grain,  com, 
alfalfa,  lespedeza,  red  clover  and  fescue.  In  the  past  30  yean  acreage  of  com  has 
declined  slightly,  acreages  of  wheat  and  oats  hove  declined  approximately  50%,  and 
soybeans  have  shown  a slight  increase.  Acreages  devoted  to  hay  have  fluctuated 
widely,  but  show  no  definite  trend.  While  the  acreage  of  most  of  the  principal  crops 
has  been  declining,  yields  have  been  rising.  Trends  in  the  number  of  livestock  have 
been  mixed.  The  largest  crop  ocreoqes  and  the  largest  numbers  of  livestock  are  found 
in  the  northern  counties. 


The  past  30  years  hove  witnessed  a decrease  in  the  number  of  farms  and  an 
increase  in  the  size  of  operating  units.  However/  the  average  size  of  farms  in  the 
Meramec  Basin  is  still  only  200  acres.  Accompanying  these  changes  has  been  a 
decrease  in  the  degree  of  dependence  of  farmers  on  their  farms.  In  1959  approximately 
half  of  the  farm  operators  worked  100  days  or  more  off  their  farms  and  received  more 
income  from  other  sources  than  from  the  sale  of  farm  products.  Part-time  farming  is 
becoming  increasingly  important. 

The  adjustments  that  have  taken  place  in  the  Meramec  Basin  have  improved 
levels  of  living  among  the  people.  Agriculture  will  continue  to  be  important/  but 
fewer  people  can  depend  upon  it  if  income  per  family  is  to  continue  to  rise. 


Port  1.  PHYSICAL  LAND  CONDITIONS1 
Land  Characteristics  ond  Capobil  ities 

Topography 

Tho  topography  of  the  watershed  is  gently  rolling  to  rolling  around  the  perimeter, 
and  rolling  to  steep  in  the  rest  of  the  area.  The  steepest  slopes  are  generally  in  the 
central  and  southern  parts  of  the  basin  (Figure  1). 

Soils 

Tho  soils  In  the  area  possess  characteristics  of  the  Ozoric  region,  which  distinguish 
them  from  all  other  soils  in  the  state  outside  of  the  Ozarks.  In  general,  they  are  light 
in  color  and  comparatively  low  in  organic  matter.  For  the  most  part  they  are  timbered, 
hilly  in  topography,  and  rather  low  in  mineral  plant  food.  The  subsoils  are  gray, 
yellow,  and  red. 

The  content  of  chert  gravel  varies  greatly . In  some  places  it  covers  the  entire 
surface,  while  in  others  it  is  entirety  absent. 

The  most  important  soil-forming  rocks  in  this  area  are  limestone,  therefore,  it 
has  required  the  breakdown  of  many  feet  of  the  purer  beds  to  form  a thin  layer  of  soil . 

Soils  classified  under  the  Soil  Conservation  Service  Land  Capability  Classes  are 
all  represented  in  the  area  of  the  Meramec  Basin. 

Physical  land  resource  areas 

The  Meramec  River  Basin,  covering  approximately  ^PSO  square  miles,  can  be 
subdivided  into  six  different  resource  areas  as  indicated  in  Figure  2.  These  areas 
represent  different  soil  and  related  slope  and  erosion  problems.  Each  area  is  briefly 
defined  as  follows: 

1 . Narrow  olluviol  volleys  — Mostly  well  drained  soils,  but  include  spots  of 
wet  soils,  gravelly  soils  and  frequent  meandering  stream  channels.  Frequently  subject 
to  "flash  flooding"  — mostly  Huntington  soils.  This  area  includes  a predominance 

^Material  contained  in  this  report  is  unpublished  data  from  the  Soil  and  Water 
Conservation  Needs  Inventory  prepared  by  the  U.  S.  Department  of  Agriculture 
to  lfS  to  1999  — aid  stor  information  from  tho  Soil  Conservation  Sorvico  Records 
at  Columbia,  Missouri. 
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of  land  Capability  Class  II  and  III  soils  with  some  significant  areas  of  Clou  I . 

(Similar  soils  occur  along  the  minor  tributary  streams  in  all  other  problem  areas.) 

2.  River  hill  loess  area  — Mostly  deep  to  moderately  deep  (18-46  inches) 
of  loessial  soils  on  rolling  to  steep  topography.  Well  drained,  subject  to  erosion, 
mostly  Menfro-Wlnfield-Dickson-Union  soils,  with  some  cherty  and  stony  areas  along 
the  steeper  slopes,  predominantly  Capability  Classes  III,  IV,  VI,  and  VII. 

3.  Poorly  drained  ridge  — This  is  an  area  of  nearly  level  to  gently  rolling 
soils  on  a major  divide,  generally  poorly  drained  with  hardpan  subsoil;  droughty  in 
dry  seasons,  mostly  Lebanon  and  Guthrie  soils  with  some  Cherokee  and  Eldon  in 
western  part.  Predominantly  Capability  Classes  III  and  IV. 

4.  Sandstone  ridge  — An  area  of  gently  rolling  to  rolling  soils,  primarily 

from  sandstone  with  frequent  sandstone  outcrops.  Mostly  Hanceville  soils.  Capability 
Classes  III,  IV,  and  VI  predominate. 

5.  Steep  stony  area  — This  is  a rolling  to  steep  area  of  cherty  and  stony 
limestone  soils  --  mostly  Clarksville  soils.  Mostly  Capability  Classes  VII  and  VI 
with  some  III  and  IV  on  the  ridges. 

6.  Limestone- Sandstone  hills  - These  are  three  relatively  small  scattered 
areas  located  in  the  southeastern  part  of  the  watershed,  consisting  of  well-drained 
red  limestone  soils,  moderately  well-drained  sandstone  derived  soils  and  some 
granite  outcrops  in  the  vicinity  of  Farmington.  Mostly  Hagerstown- Tilsit- Ashe  soils. 
Capability  Classes  III,  IV,  VI,  and  VII  predominate  with  some  small  areas  of  Clam  II. 

Land  capability  classes 

All  of  the  eight  land  use  capability  classes  occur  in  the  basin . The  percentage 
distribution  of  land  classes  occurring  in  the  Meromec  Basin,  projected  from  the  Soil 
and  Water  Conservation  Needs  Inventory  prepared  by  the  U.  S.  Department  of  Agri- 
culture In  1959,  is  shown  in  Table  I . Classes  I,  II,  III,  and  IV  represent  groups  of 
•oil  and  related  physical  conditions  that  are  suitable  for  regular  cropping.  Clam  I 
land  having  no  special  problems.  Clam  II  having  problems  relatively  single  to  over- 
came, Clam  III  having  problems  mere  complex  in  nature  and  requiring  special 
treatment.  Clam  IV  lands  ate  suitable  for  occasional  or  limited  cropping.  Classes  V, 
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Table  1 

PERCENT  OF  MERAMEC  BASIN  LAND 
IN  EACH  CAPABILITY  CLASS 


Clam  1 

4% 

Class  V 

less  than  1% 

II 

6% 

VI 

10% 

III 

20% 

VII 

41% 

IV 

18% 

VIII 

less  than  1% 

VI,  VII,  and  VIII  ore  land  classes  suited  primarily  for  non -crop  use.  Class  V has 
few  or  no  hazards  when  utilized  for  non-crop  uses  and  the  problems  or  hazards, 
even  to  non-crop  use,  increase  progressively  in  Classes  VI,  VII,  and  VIII. 

land  Use  and  Conservation 

lend  use 

The  distribution  of  land  uses  within  the  Meramec  Basin  is  shown  in  Figure  3 
(based  on  data  for  the  year  1940).  More  recent  data  from  the  Soil  and  Woter 
Conservation  Needs  Inventory  shew  the  following  percentage  distribution  of  land  u>6 
in  the  Meramec  Basin  in  1959: 

Cropland  22% 

Pasture  13% 

Woods  62% 

Other  3% 

Trends  expected  In  the  next  15-20  year  period  indicate  a decrease  in  cropland 
and  woods  and  an  increase  in  pasture. 

Types  of  Crops 

The  principal  crops  grown  In  the  Meramec  Basin  are  small  grain,  com,  alfalfa, 
lespedcM,  rod  clever,  and  fescue.  The  cropping  systems  generally  include  com 
followed  by  small  grain  seeded  to  grass-legume  meadows.  Some  fields,  particularly 
in  the  bottomland  areas,  are  used  more  intensively  for  com,  soybeans,  and  small 
grain  whereas  many  of  the  more  rolling  or  odd  shaped  fields  of  the  uplands  are  used 
primarily  for  small  grain  and  hay. 

IWtore  is  generally  bluegrass  overgrown  with  lespedeza  and  wiU  grasses. 
Improved  pastures  include  ladino  clover,  fescue  orchard  gram  and  bromegrass. 
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The  woods  area  generally  hot  been  cut  aver  In  times  post  and  now  Includes 
second  growth  of  oak  (white,  red,  blackjock,  past),  shortleof  pine,  red  cedar, 
primarily  on  the  uplands;  cottonwood,  ash,  and  walnut  in  the  valley  areas. 

The  relatively  small  area  designated  as  "other  uses"  includes  lots,  roads, 
railroad  rlghts-of-way,  lakes,  ponds  and  mine  dumps. 

Conservation  practices 

Fifteen  counties  are  wholly  or  partially  included  in  the  Meramec  Basin,  Extent 
of  inclusion  by  county  is  given  in  Table  2. 


Table  2 

PROPORTION  OF  COUNTY  LAND  AREA 
INCLUDED  WITHIN  MERAMEC  BASIN 


Crawford 

100.00% 

Gasconode 

34.59% 

Washington 

99.67% 

St.  Louis 

28.23% 

Dent 

66.16% 

Maries 

22.72% 

Franklin 

63.88% 

Iron 

21.90% 

Jefferson 

48.70% 

Ste.  Genevieve 

5.33% 

Phelps 

41.40% 

Reynolds 

0.39% 

St.  Francois 

39.51% 

Texas 

0.37% 

Gasconade 

34.59% 

Osage 

0.20% 

Only  five  of  the  above  counties  hove  organized  Soil  Conservation  Districts: 

Dent,  Franklin,  Reynolds,  St.  Louis,  and  Texas,  which  represents  about  31%  (790,000 
acres)  of  the  total  area  of  the  Meramec  Basin.  The  Soil  Conservation  Service  has 
contHbutad  materially  to  the  conservation  haatmont  of  the  land  in  these  counties,  but 
none  to  the  other  69%. 

Figure  4 shows  the  extant  of  erosion  in  the  Meramec  Basin.  In  general,  erosion 
Is  most  severe  in  the  Salem,  Big  River,  and  Boutbeuse  River  forming  areas  and  least  severe 
In  the  wooded  south  central  part  of  the  basin. 

Problems  of  timber  management  and  improvement,  tributary  flooding,  erosion 
centael,  end  land  conveniens  in  line  with  use  capabilities  are  problems  in  the  Basin. 

A enell  amount  of  conservation  treatment  is  occurring  annually  with  assistance  from 
foe  Sell  Conservation  Service,  Agricultural  Stabilisation  and  Conservation  Service, 

Forest  Service,  and  Extension  Services. 
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The  Soil  and  Water  Conservation  Needs  Inventory  for  the  eastern  Ozarks  area 
of  Missouri,  projected  specifically  to  the  Meramec  area,  indicates  the  following 
general  data  regarding  acres  treated  and  acres  remaining  to  be  treated  as  of  1959. 

Table  3 

CONSERVATION  NEEDS,  MERAMEC  BASIN,  1959° 


Land  Use 

Approx. 
Total  Acres 

Acres  Treated 

Percent  Remaining 
to  be  treated 

Cropland 

490,000 

160,000 

66% 

Posture 

290,000 

165,000 

43% 

Woods 

1,512,000 

b 

b 

Other 

80,000 

57,000 

30% 

includes  only  private  land  in  farms,  about  88%  of  the  total  basin 

area.  (Because  of  differences  in  definition  of  farms,  this  figure  does 
not  agree  with  that  of  the  1959  Census  of  Agriculture.)  The  remaining 
12%  is  comprised  of  cities,  roads,  water  areas,  federally-owned 
forest  land,  etc . 

^Little  or  none  of  the  private  farm  woodland  is  completely  treated. 

Watershed  protection  and  flood  prevention 

There  appears  to  be  a possibility  for  the  justification  of  some  small  watersheds 
under  250, 000  acres  in  the  Meramec  Basin  under  Public  Law  566.  However,  the  Soil 
Conservation  Service  has  had  no  requests  from  qualified  sponsors  in  any  of  the  area 
included  in  the  Meramec.  Justification  of  a PL -566  project  would  probably  include 
some  land  use  adjustments,  extensive  forest  management  on  many  acres  of  woodland 
and  seme  flood  prevention  measures,  such  as  floodwater  retarding  structures  to  control 
local  tributary  flooding  and  fish  and  wildlife  improvement  and  municipal  water  supply. 
It  Is  unlfcely  that  flood  prevention  measures  under  the  Small  Watershed  Program  would 
have  any  appreciable  affect  on  the  flood  plain  damages  on  the  lower  reaches  of  the 
Motamac.  The  primary  benefits  would  be  in  the  upper  tributaries. 
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Port  2.  AGRICULTURAL  CONDITIONS  AND  TRENDS2 

Climoto 

Precipitation 

The  precipitation  for  the  area  varies  with  the  seasons.  The  largest  amount 
came*  during  the  spring  and  the  smallest  during  the  winter.  Summer  and  autumn 
rainfall  usually  is  between  the  winter  and  spring  precipitation  in  amount.  The 
average  for  March,  April,  and  May  is  from  12  to  14  inches.  The  average  for  June, 
July,  and  August  is  between  II  and  12  inches.  The  lowest  amount  comes  in  the 
months  of  December,  January,  and  February,  and  averages  between  five  and  eight 
inches.2 


Temperature 

The  temperature  of  the  area  moves  through  a wide  range . It  can  vary  as 
much  as  60  degrees  within  a few  hours . However,  the  average  maximum  for  January 
is  between  40  and  44  degrees  and  the  minimum  between  20  and  24  degrees.  The 
average  maximum  temperature  for  July  is  90  degrees  and  the  minimum,  66  degrees.4 

Growing  season2 

The  growing  season  in  the  northern  part  of  the  basin  is  longer  than  in  the 
southern  part.  The  average  date  of  the  last  killing  frost  is  April  5 in  the  counties 
bordering  the  Missouri  River  and  April  10  for  those  in  the  southern  portion  of  the 
area.  This  variation  is  caused  by  differences  in  elevation.  The  first  killing  frost 
for  the  northern  counties  Is  between  the  20th  and  25th  of  October,  and  for  the  southern 
counties  between  October  10  and  20.  The  average  growing  season  is  between  190 
and  200  days. 


data  contained  in  this  report  are  for  the  following  counties:  Crawford, 
Dent,  Franklin,  Gasconade,  Iron,  Jefferson,  Maries,  Phelps,  St.  Francois, 

St.  Louis,  and  Washington. 

3 

Buol  F.  Lanpher,  Jr.,  Productivity  of  Form  Land  in  Missouri,  Missouri 
Agricultural  Experiment  Station  Research  Bulletin  hk>.  465,  1950,  p.23. 

4 James  E.  Collier,  Agricultural  Atlas  of  Missouri,  University  of  Missouri 
College  of  Agriculture,  Bulletin  645,  1955,  p.22. 

5,l,j  p.24 
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Characteristics  of  Land  and  Farms 


With  the  exception  of  St.  Louis  County,  the  land  in  the  Meramec  Basin  is 
below  the  average  of  the  State  in  productivity.  All  of  the  other  counties  are  in 
the  lower  one- third  when  ranked  according  to  productivity^  (Table  4) . 

Number  of  fame 

This  report  includes  data  from  II  counties  southwest  of  St.  Louis  that  lie 
partially  or  entirely  in  the  Meramec  Basin.  (See  Figure  5.)  The  area  included  in 
each  and  the  number  of  farms  in  the  census  years  from  1935  to  I960  are  given  in 
TableS. 

The  number  of  farms  has  decreased  46%  since  1935  according  to  data 
compiled  from  the  United  States  Census  of  Agriculture.  The  decline  has  been  rela- 
tively  steady,  but  has  been  somewhat  accelerated  since  1950  (Figure  6). 

The  decline  in  number  of  forms  has  been  accompanied  by  an  increase  in  the 
size  of  operating  units.  However,  the  increase  has  not  been  rapid.  In  1935,  55% 
of  the  farms  were  smaller  than  100  acres.  In  1935,  86%  of  the  farms  were  smaller 
than  220  acres;  by  I960  this  proportion  had  dropped  to  72%.  In  1935  only  14% 
were  in  the  larger  size  groups.  Further  details  as  to  number  and  percentage  of 
farms  in  the  various  size  groups  are  given  in  Tables  6 and  7 and  in  Figures  7,  8, 


Many  factors  have  caused  the  change  In  the  size  of  farms,  but  the  major 
cause  of  consolidation  of  small  units  into  larger  farms  has  been  the  need  for  larger 
acreages  because  of  technological  advances  in  agriculture.  Modem  equipment  is 
expensive.  The  cost  per  acre  of  hour  of  use  decreases  as  the  annual  units  of  use 
Increase.  The  cost  of  providing  a two-row  picker  to  harvest  no  more  than  20  acres 
of  com  is  $6.69  per  acre.  If  the  seme  machine  is  used  to  harvest  250  acres,  the 
cost  is  reduced  to  $1 .02  per  acr This  principle  applies  to  every  machine  that 


Ibid,  p.26. 

^ James  E.  Oil  I ion,  Ue  and  Annual  Cost  of  Form  Machinery  in  Missouri 
University  of  Missouri , IW1. 
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Table  4 


RANK  GF  THc  COUNTIE  S IN  THE  Ar.ERAAr.EC  BASIN  ACCORDING  TO 
THEIR  RELATIVE  GRCie  PRODUCTIVITY  PER  ACRE  OF  LAND* 


County 

Rank 

it.  Louis 

31 

Franklin 

76 

Gasconade 

77 

St.  Francois 

80 

Jefferson 

82 

Atari  es 

93 

Washington 

95 

Dent 

100 

Phelps 

101 

Crawford 

104 

Iron 

105 

* Lanphar,  Buel  F.  Jr.,  Productivity  of  Form  Land  in  Missouri, 
AAisrauri  Agricultural  Experiment  Station  Research 'Bulletin 
465,  1950,  24. 


The  1 14  counties  of  the  state  are  numbered  according  to  the  average 
productivity  of  the  land  in  them.  Pemiscot  is  the  most  productive  and 
Reynolds  the  least.  In  the  Ar  eramec  Basin,  it.  Louis  is  the  most  pro- 
ductive and  Iran  the  least.  All  of  the  other  counties  are  below  the 
average  for  the  state  in  productivity  of  agricultural  land  resources. 
Oily  nine  counties  are  less  productive  than  Iron  County. 


3 

Nodaway 

Hoi 

V 

1 

V 

LOCATION  OF  THE  ELEVEN  COUNTIES  INCLUDED  IN  THE  ANALYSIS 
OF  AGRICULTURAL  TRENDS  IN  THE  MERAMEC  BASIN 


1 2 3 


in!S9S3!8fS9S92  4 

ij1 1 9'  i 8 3 § 8 3 8 8 I 8 1 


, 1st  i.Jil,  j 
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Table  6 

NUMBERS  OF  FARMS  OF  DIFFERENT  SIZE  IN  THE  ELEVEN 
MISSOURI  COUNTIES  THAT  LIE  PARTLY  OR  ENTIRELY  IN 
THE  MERAMEC  BASIN  BY  CENSUS  YEARS,  1935-1959 


1938 

1940 

1945 

1990 

1955 

1960 

1-49 

7,929 

7,301 

6,425 

5,430 

4,571 

2,788 

90-69 

1,602 

1,370 

1,303 

1,109 

984 

704 

70-99 

3,324 

3,150 

2,752 

2,364 

1,976 

1,574 

100-139 

3,311 

3,092 

2,726 

2,406 

2,121 

1,681 

140-179 

2,981 

2,438 

2,177 

2,024 

1,759 

1,423 

180-219 

1,489 

1,407 

1,457 

1,324 

1,275 

1,048 

220-299 

1,007 

972 

926 

926 

887 

806 

260-499 

1,736 

1,938 

2,024 

1,885 

2,003 

1,373 

900-999 

445 

429 

556 

495 

642 

681 

1,000  and  over 

80 

92 

111 

132 

145 

153 

TOTAL 

23,604 

22,189 

20,459 

18,095 

16,363 

12,731 

Source:  U.S.  Bureau  of  the  Consul,  Census  of  Agriculture,  Missouri 
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TabU  7 

PERCENTAGE  OF  FARMS  IN  THE  VARIOUS  SIZE  GROUPS  IN  THE  ELEVEN  MISSOURI 
COUNTIES  THAT  LIE  PARTLY  OR  ENTIRELY  IN  THE  MERAMEC  BASIN  BY  CENSUS  YEARS, 

1935-  1960 


TOToF 

Fbwi 


Acre* 

1935 

1940 

1945 

1950 

1955 

1960 

1-49 

33.6 

32.9 

31.4 

30.0 

27.9 

21.9 

50-69 

6.8 

6.2 

6.4 

6.1 

6.0 

5.5 

70-99 

14.1 

14.2 

13.5 

13.1 

12.1 

12.4 

100-139 

14.0 

13.9 

13.3 

13.3 

13.0 

13.2 

140-179 

10.9 

11.0 

10.7 

11.2 

10.8 

11.2 

180-219 

6.7 

6.4 

7.1 

7.3 

7.8 

8.2 

220-259 

4.3 

4.4 

4.5 

5.1 

5.4 

6.4 

260-499 

7.4 

8.7 

9.9 

10.4 

12.2 

14.7 

500-999 

1.9 

1.9 

2.7 

2.8 

3.9 

\5.3 

1,000  and 

over  .3 

.4 

.5 

.7 

.9 

1.2 

TOTAL 

100.0 

100.0 

100.0 

100.0 

100.0 

103.0 

Source:  U.S . Bureau  of  the  Cornu*,  Cornu*  of  Agriculture,  Mhtourl 
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Size  of  farm  in  acres 


PERCENT  CHANGE  IN  NUMBER  OF  FARMS  OF  DIFFERENT  SIZE  CATEGORIES 
IN  THE  ELEVEN  MERAMEC  BASIN  COUNTIES,  1935-1960 

(1935*100  percent) 


'1,000  acre*  ond  over 


•500-999  acres 


’ 260-499  acres 


220-259  acres 


N*' 180-2 19  acres 


O'*  140-179  acres 
100-139  acres 
X 70-99  acres 
. 50-69  acres 


1-49  acres 
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h uMd  on  a farm . In  othor  wordb,  low  operating  cosh  require  that  each  machine 
bo  used  to  ih  full  seasonal  capacity. 

The  number  of  small  fa -ms  has  been  decreasing  each  year.  However,  the 
average  size  of  farms  In  the  Meiamec  Basin  is  only  200  acres.  In  1935  more  than 
one -third  of  the  farms  were  smaller  than  50 acres.  It  takes  several  of  these  units 
to  make  a 200  acre  form . The  major  reason  for  the  high  percentage  of  small  forms 
shown  in  Table  7 a part-time  and  residential  units.  Many  of  the  operators  of  these 
smell  forms  have  outside  work  and  cultivate  only  a few  acres  of  crops. 

land  In  farms 

The  total  area  of  the  1 1 counties  that  lie  entirely  or  partially  in  the  Meramec 
Basin  is  approximately  4,548,000  acres.  In  1945,  about  65%  (2,950,000  acres) 
was  In  farms.  The  three  northern  tier  counties  hove  the  highest  proportion  of  land 
In  forms.  The  central  counties  and  St . Louis  County  hove  the  lowest  proportion 
of  land  in  forms  (Fferre  10).  By  I960  the  land  in  forms  hod  declined  to  2,373,000 
ocres  which  was  about  52%  of  the  land  area  (Tables  8,  9,  and  10).  This  shrinkage 
of  577,000 acres  in  total  land  in  farms  was  equivalent  to  the  lass  of  2,882  operating 
units  200 acres  in  size. 

land  use 

A considerable  part  of  the  land  In  the  Meramec  Basin  is  unsuited  to  crop 
proAiction.  This  is  because  of  relatively  poor  soils,  steep  slopes,  and  rocky 
terrain  over  a large  port  of  the  area.  Data  with  regard  to  land  use  are  shown  in 
fables  9 and  10,  and  Figure  11.  Between  1945  and  1960,  the  proportion  of  land 
In  fanes  declined  from  65%  to  52%,  and  the  proportion  of  kmd  devoted  to  har- 
vested  crops  declined  from  16%  to  10%.  Again,  the  northern  and  eastern  counties 
have  the  largest  proportion  of  cropland  to  total  land  (Figure  10). 
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Table  8 


1AND  USE  IN  THE  ELEVEN  MISSOURI  COUNTIES  THAT  LIE  PARTLY  OR  ENTIRELY 
IN  THE  MERAAiEC  BASIN  BY  CENSUS  YcARe,  1945-1960  (ACRES) 


Item 

1945 

1950 

1955 

I960 

Cropland 

Harvested 

Postured 

Not  harvested  end 
not  pastured 

726,065 

209,744 

64, 783 

565,265 

400,829 

119,464 

521,067 
382, 103 

95,751 

466,752 

373,698 

104,859 

Woodland 

Pastured 
Not  pastured 

774,740 

062,235 

746,824 

498,069 

912,407 

376,944 

687,299 

420,354 

Other  pasture 

556,309 

267,560 

237,598 

249,442 

Farmstead,  roads 
and  other  land 

235,917 

125,908 

101,891 

70,835 

Total  land  in  farms 

2,949, 796 

2,723,919 

2,677,761 

2,373,289 

Other  land 

1,593,047 

1,623,921 

1,090,099 

2,213,571 

Approximate  acres 
in  counties 

4,547,640 

4,547,840 

4,586,660 

4,586,860 

"W 


PERCENTAGE  OF  LAND  AREA  IN  THE  ELEVEN  MISSOURI  COUNTIES 
THAT  LIE  PARTLY  CR  ENTIRELY  IN  THE  MERAMEC  BASIN 
IN  DIFFERENT  USES  BY  CENSUS  YEARS  1945-1960 


Item 

1945 

1950 

1955 

1960 

Cropland 

Harvested 

Pastured 

Not  pastured  and 
not  harvested 

16.0 

4.6 

1.9 

12.4 

3.8 

2.7 

11.4 

£.3 

2.1 

10.2 

8.1 

2.3 

Woodland 
Pastured 
Not  postured 

17.0 

8.0 

16.4 

11.0 

19.9 

3.2 

15.0 

9.2 

Other  pasture 

12.2 

5.9 

6.3 

5.4 

Farmstead  roads  and 
other  land 

5.2 

2.8 

2.2 

1.5 

Total  land  in  farms 

64.9 

60.0 

53.4 

51.7 

Other  land 

35.1 

40.0 

41.6 

48.3 

Approximate  area  in 
counties 

100.0 

100.0 

100.0 

100.0 

Uurfi  U.S.  Bureau  «#  Ihe  Census,  Cantus  of  Aor  {culture,  Missouri 


Table  10 


PERCENTAGE  OF  LAND  IN  FARMS  IN  THE  ELEVEN  MISSOURI  COUNTIES 
THAT  LIE  PARTLY  OR  ENTIRELY  IN  THE  MERAMEC  BASIN  IN 
DIFFERENT  USES  BY  CENSUS  YEARS,  1945-1960 


Harvested 

Postured 

Not  harvested  and 
not  pastured 

24.6 

7.1 

2.9 

VA/n_nJl  rmrirl 

wooaiana 
Pastured 
Not  postured 

26.2 

12.3 

Other  pasture 

18.9 

Farmstead,  roads  and 
other  land 

6.0 

TOTAL  LAND  IN  FARMS 

100.0 

Source:  U.S.  Bureau  of  the  Census,  Census  of  Agriculture,  Missouri 
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Soil  ond  water  conservation 

The  data  in  Table  1 1 show  the  conservation  practices  that  were  used  on  farms 
in  the  U counties  in  the  years  1956  to  I960.  Several  of  these  practices  are 
cumulative.  In  the  five-year  period,  1956-60,  272  terrace  outlets  were  built;  612 
miles  of  terraces  were  constructed;  91  water  control  structures  were  installed,  and 
2,379  ponds  built.  The  practice  of  planting  rqw  crops  on  the  contour  became  wide- 
spread throughout  the  basin.  Perhaps  even  more  important  than  these  measures  was 
discontinuance  of  crop  production  on  many  acres  of  land.  Harvested  crops  wore 
grown  on  726; 000  acres  in  1945,  521,000  acres  in  1955,  and  467,000  acres  in 
1960.  Without  doubt,  grass  and  timber  replaced  other  cover  on  much  of  the  land 
that  was  taken  out  of  crop* thus  reducing  the  erosion  hazard. 

Trends  in  Acreage  of  Principal  Crops 

The  largest  acreages  in  cultivated  crops  are  found  in  those  counties 
along  the  northern  border  of  the  basin,  and  to  a lesser  extent,  along  the  eastern 
and  western  margins  also  (Figure  12).  In  general,  these  counties  also  have 
the  largest  proportion  of  their  cultivated  land  planted  in  com.  The  central 
and  southern  counties,  by  way  of  contrast,  hove  smoll  total  acreages  with  a 
large  proportion  devoted  to  hay. 

The  acreages  of  principal  crops  in  the  Meramec  Basin  over  a period  of 
30  years  are  shown  in  Table  12.  The  trend  In  acreages  for  five  principal  craps 
is  shown  graphically  in  Figure  13. 

Corn 

The  acreage  of  com  between  ’930  and  I960  reoched  a peak  of  266,000 
in  1939.  Wide  fluctuations  have  occurred  horn  year  to  year,  but  the  general 
trend  has  been  downwced.  In  recent  years  the  acreage  of  this  crap  has  been 
less  than  two-thirds  that  of  the  peak  year. 
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Table  1 1 

CONSERVATION  WORK  COMHETEC  IN  THE  ELEVEN  COUNTIES  OF  MISSOURI 
THAT  UE  PARTLY  OR  ENTIRELY  IN  THE  MERAMEC  BASIN,  1956  - 1960 

* 

.!  — 

r ii i uti 


Conservation 
• Measure 

Unit  of 
K-teasure 

1956 

1957 

1958 

1959 

1960 

Terrace  outlets 

number 

50 

38 

89 

54 

41 

Terraces  built 

miles 

106 

no 

189 

129 

76 

Water  control 
structures 

number 

10 

9 

24 

33 

15 

Crops  contoured 

acres 

83,950 

17,095 

44,111 

43,480 

33,410 

Ponds 

number 

804 

454 

422 

346 

353 

Crops  irrigated 

acres 

7,206 

1,137 

2,020 

2,046 

813 

MERAMEC  BASIN  REGION 
CROP  ACREAGES,  1959 
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Table  12 

ACRES  OF  PRINCIPAL  CROPS  IN  THE  ELEVEN  MISSOURI  COUNTIES  THAT  LIE 
PARTLY  OR  ENTIRELY  IN  THE  MERAMEC  BASIN,  1930-59 


All  Cult!- 


Year 

Com 

Cats 

i/Vheat 

Hay 

Soybeans 

voted  Crops 

1930 

233,940 

74,220 

148,900 

267,210 

457,060 

1931 

251,090 

81,320 

170,670 

254,320 

503,080 

1932 

246,540 

66,360 

126,420 

251,900 

439,320 

1933 

222,990 

53,780 

145,010 

237,290 

421,780 

1934 

199,490 

36,600 

158,260 

273,280 

394,350 

1935 

147, 100 

42,890 

175,050 

225,240 

365,040 

1936 

211,420 

63,300 

149,800 

246,560 

424,520 

1937 

189,570 

51,200 

175,710 

229,620 

416,480 

1938 

219,640 

47,590 

136,930 

266,640 

404,160 

1939 

265,770 

50,950 

121,920 

277,840 

438,640 

1940 

264,550 

39,980 

118,160 

269,620 

10,110 

432,800 

1941 

161,520 

47,900 

124,950 

264,200 

600 

334,970 

1942 

174,300 

75,810 

153,400 

281,700 

13,000 

316,510 

1943 

184,880 

62,510 

183, 140 

277,100 

11,700 

342,230 

1944 

204,400 

62,500 

129,000 

275, 100 

11,600 

407,500 

1945 

172,000 

63, 100 

147,200 

272,800 

9,290 

391,590 

1946 

205,800 

77,900 

120,900 

299,300 

13,300 

417,900 

1947 

191,000 

45,100 

148,500 

312,500 

9,700 

394,300 

1948 

223,400 

59,200 

129,800 

297,700 

9,200 

421,600 

1949 

186,900 

55,200 

149,200 

312,900 

10,400 

401,700 

1950 

175,000 

54,900 

118,400 

274,200 

14,300 

362,600 

1951 

162,900 

47,300 

112, 100 

343,700 

8,400 

330,700 

1952 

173,200 

40,400 

97,200 

264,700 

14,900 

325,700 

1953 

169,300 

48,700 

103,900 

189,900 

13,300 

335,200 

1954 

154,500 

54,500 

74,400 

179,000 

13,300 

296,700 

1955 

177,100 

38,400 

104,700 

256,500 

16,700 

336,900 

1956 

154,000 

42,800 

74,100 

324, 100 

12, 100 

283,000 

1957 

134,000 

24,800 

73,300 

254,000 

13,800 

245,900 

1958 

150,000 

17,500 

63,200 

252, 100 

12,100 

242,800 

1959 

184,300 

22,800 

65,900 

206,000 

18,700 

291,700 

33 


Whoot 

Wheat  is  the  second  most  important  cultivated  crop.  The  acreage  reached 
a peak  of  175,000  in  1935.  Since  that  year  the  trend  has  been  irregularly  down- 
ward reaching  a low  of  63,000  acres  in  1958. 

Oats 

In  1931,  81,000  acres  were  planted  to  oats  in  the  11  counties.  As  has  been 
the  case  with  crops,  the  trend  has  been  irregularly  downward  reaching  a low  of 
17,500  acres  in  1958. 

Soybeans 

Soybeans  were  first  listed  in  the  crops  for  the  area  in  1940  when  10,000 
acres  were  reported.  The  acreage  has  varied  from  year  to  yeor,  but  It  is  the 
only  major  crop  that  has  shown  an  upward  trend.  In  1959,  about  19,000  acres 
were  reported.  No  doubt  acreage  allotments  for  corn  and  wheat  have  influenced 
this  trend. 

Five  principal  crops 

\Mien  the  five  principal  cultivated  crops  are  considered,  a definite  downward 
trend  in  acreage  is  evident,  particularly  since  1948  (Table  12).  The  peak  for  the 
1930-1959  period  (503,000  acres)  was  reached  in  1931 . In  1948,  422,000  acres  of 
the  five  principal  crops  were  grown.  The  acreage  dropped  to  243,000  in  1958 
which  was  only  48%  of  the  1931  peck  and  58%  of  the  1948  acreage. 

Tome  hay 

While  the  acreage  of  cultivated  crops  has  been  declining  the  area  used  for 
fome  hay  crops  has  shown  no  definite  trend.  The  peak  (344,000  acres)  was  reached 
in  1951  and  the  low  (179,000  acres)  In  1954.  Annual  variations  reflect  weather 
conditions  (Figure  13). 

Crop  Yields 

Wille  the  acreage  of  most  of  the  principal  crops  has  been  declining,  yields 
hove  been  rising.  This  fact  is  shown  by  the  data  presented  in  Table  13  and 


34 


Table  13 

YIELDS  OF  PRINCIPAL  CROPS  IN  THE  ELEVEN  MISSOURI  COUNTIES  THAT  LIE 
PARTLY  OR  ENTIRELY  IN  THE  MERAMEC  BASIN,  1930-59 


Yaar 

Com 

(Bushel*) 

Cats 

(Bushols) 

Wheat 

(Bushols) 

Soybeans 

(Bushels) 

Hay 

(Tons) 

1930 

12.5 

18.0 

12.5 

.54 

1931 

24.5 

22.8 

18.4 

.89 

1932 

24.1 

13.8 

9.9 

.77 

1933 

20.0 

14.7 

10.2 

.81 

1934 

7.0 

13.6 

13.3 

.71 

1935 

21.2 

18.2 

10.4 

1.10 

1936 

9.4 

13.8 

10.7 

.61 

1937 

24.3 

24.6 

15.8 

1.10 

1938 

22.1 

20.3 

11.7 

1.08 

1939 

29.3 

19.2 

13.9 

1.13 

1940 

23.9 

21.1 

15.3 

.98 

1941 

22.1 

21.0 

13.5 

9.0 

.98 

1942 

27.7 

22.0 

12.3 

10.0 

1.26 

1943 

27.5 

20.5 

12.9 

11.8 

1.12 

1944 

28.1 

28.9 

16.8 

13.8 

.91 

1945 

22.3 

19.9 

16.1 

8.5 

1.09 

1946 

33.4 

27.9 

15.1 

15.0 

1.25 

1947 

22.5 

22.0 

17.9 

10.7 

1.12 

1948 

43.7 

25.5 

19.5 

15.1 

1.34 

1949 

42.4 

21.9 

16.3 

14.3 

1.40 

1950 

36.4 

26.7 

14.8 

15.4 

1.25 

1951 

34.1 

21.1 

18.6 

15.6 

1.33 

1952 

33.7 

18.9 

20.7 

16.1 

1.01 

1953 

29.3 

25.0 

24.8 

12.4 

.99 

1954 

11.2 

35.5 

28.5 

10.5 

1.10 

1955 

36.9 

35.8 

27.7 

16.4 

1.45 

1956 

43.6 

37.3 

28.6 

17.4 

1.42 

1957 

41.0 

22.4 

16.5 

17.8 

1.49 

1958 

50.7 

28.8 

24.5 

25.7 

1.44 

1959 

44.4 

26.0 

41.9 

19.5 

1.36 

Figures  14  and  15.  Average  com  yields  in  the  1955-59  period  were  2.5  times 
those  of  1930-34.  Wheat  yields  went  up  from  12.9  bushels  per  acre  to  27.8 
bushels.  Oats  advanced  from  16.4  bushels  to  30.0  bushels.  Yields  of  tame  hay 
also  doubled.  These  increases  in  yields  kept  the  production  of  grain  from  de- 
clining as  much  as  the  decrease  in  acreage. 


Livestock  Numbers 


Cattle 


The  downward  trend  in  cultivated  crops,  particularly  feed  grains,  has 
influenced  the  livestock  population  in  the  area  (Table  14).  The  trend  in  cattle 
numbers  has  been  upward . The  peck  of  259,000  head  came  in  1956,  but  the  number 
still  remains  high  (Figure  16).  The  distribution  of  cattle  within  the  basfn  Is  similar 
to  the  distribution  of  cultivated  land  — larger  numbers  on  the  margins,  particularly 
the  northern  margin,  and  smaller  numbers  in  the  central  and  southern  counties 
(Figure  17). 

Most  of  the  cattle  are  produced  for  beef.  The  Meramec  Basin  is  much 
nearer  St.  Louis  than  is  the  southwest  Missouri  Dairy  area  from  which  the  city 
obtains  a considerable  part  of  its  milk  supply. 

Relatively  few  formers  have  dairy  cattle  as  their  principal  enterprise.  In 
1959,  only  600  out  of  12,800  were  listed  as  dairy  farmers.  In  1954,  10,200  farmers 
listed  milk  cows  as  port  of  their  livestock . The  average  .number  of  milk  cows  on 
these  farms  was  4.6  head.  In  1959,  4,900  farmers  reported  27,700  milk  cows  for 
an  overage  of  4.7  cows  per  form.  Franklin  and  Jefferson  counties,  two  counties 
near  St.  Louis,  have  the  highest  proportion  of  milk  cows  to  total  cattle.  Washington 
and  Iron  counties,  in  the  south-central  part  of  the  basin,  have  the  lowest  proportion 
(Figure  17). 

The  trend  in  milk  cows  is  downward.  The  number  in  the  11  counties  reached 
a pedc  of  80,500  head  in  1944  and  declined  to  38,400  head  in  1959  (Table  14  and 
Figure  16) . Apparently  milk  production  cannot  compete  with  industry  for  labor  and 
capital  in  this  area.  Where  good  jobs  are  available  without  any  investment  in 


Figure  15 

YIELDS  OF  TAME  HAY  IN  THE  ELEVEN  MERAMEC  BASIN  COUNTIES,  1930-1959 


Average  Yields 
(Tons  per  acre) 


1930-34  1955-59 

.74  1.43 


HEAD  OF  ALL  CATTLE  AND  OF  DAIRY  COWS 
IN  THE  ELEVEN  MERAMEC  BASIN  COUNTIES.  JANUARY  1.  1930-1959 


NUMBER  OF  LIVESTOCK  ON  FARMS  JANUARY  1,  IN  THE  ELEVEN  MISSOURI 
COUNTIES  THAT  LIE  PARTLY  OR  ENTIRELY  IN  THE  MERAMEC  BASIN,  1930-59 
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Year 

All  Cattle 

Dairy  Cows 

Hogs 

Chickens 

1930 

169,500 

71,100 

134,740- 

2,349,000+ 

1931 

177,800 

73,200 

100,600 

1,931,000 

1932 

185,400 

75,000 

171,500 

1,841,000 

1933 

191,900 

75,700 

203, 100 

1,932,000 

1934 

193, 100 

71,800 

186,300 

1,861,000 

1935 

169,500 

68,600 

174,100 

1,662,000 

1936 

173,100 

61,400 

135,900 

1,602,000 

1937 

164,600- 

66,300 

139,100 

1,548,000 

1938 

195,600 

63,760 

140,900 

1,438,000 

1939 

174,300 

64,900 

165,600 

1,589,000 

1940 

191,500 

67,400 

202,700 

1,626,000 

1941 

199,700 

70,900 

194,000 

1,580,000 

1942 

221,700 

74,000 

250,500 

2,036,000 

1943 

241,600 

79,500 

281,000 

2,110,000 

1944 

240,700 

80,500+ 

281,100  + 

1,961,000 

1945 

228,400 

77,700 

224,700 

2,032,000 

1946 

200,800 

63,700 

183,700 

1,861,000 

1947 

193,500 

61,200 

179,200 

1,807,000 

1948 

188,500 

59,800 

188,500 

1,728,000 

1949 

188,500 

59,800 

188,500 

1,728,000 

1950 

192,900 

62,700 

193,000 

1,548,000 

1951 

206,400 

62,400 

203,600 

1,388,000 

1952 

218,100 

61,100 

179,200 

1,186,000 

1953 

235,700 

58,300 

148,100 

1,266,000 

1954 

242,300 

58,600 

141,500 

1,249,000 

1955 

250,000 

56,800 

144,400 

1,133,000 

1956 

259,100  + 

53,100 

176,600 

1,029,000- 

1957 

258,000 

49,900 

173,600 

1,158,000 

I95B 

227,500 

43,400 

157,200 

1,055,000 

1959 

230,600 

38,400- 

181,500 

1,070,000 

MERAMEC  BASIN  REGION 
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flocks  and  hards  or  in  equipment  for  their  care,  there  is  a tendency  to  work  off 
the  farm.  This  appears  to  be  the  situation  in  the  Meramec  Basin. 
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The  number  of  hogs  and  chickens  in  the  Meramec  area  is  shown  in  Figure  18. 
Hog  numbers  rose  from  135,000  on  January  1,  1930  to  281,000  in  1944,  then 
dropped  to  141,500  in  1954.  Since  that  year  the  trend  has  been  irregularly  up- 
ward, but  the  number  is  not  likely  to  go  much  above  200,000  if  feed  grain  pro- 
duction does  not  increase  (Figure  19). 

Poultry 

On  January  1,  1930,  farmers  in  the  counties  that  lie  partly  or  entirely 
in  the  Meramec  Basin  had  2,350,000  chickens.  The  number  declined  to  1,440,000 
in  1938  and  then  rose  to  2, 1 10,000  in  1943.  Since  that  date  the  downward  trend 
has  been  almost  constant.  In  1957  only  1 ,070,000  were  reported  in  the  area 
(Figure  20) . 

Two  important  factors  in  the  decline  in  poultry  numbers  have  been  the 
movement  toward  specialized  laying  flocks  with  mass  production  of  both  eggs  and 
poultry  moot  and  the  decline  in  locally  produced  feed  grain.  The  1930  level  of 
poultry  prockietion  is  not  likely  to  return  unless  o concentrated  area  is  established 
to  produce  eggs  and  meat  for  a specific  market. 

Farm  Income 

Commercial  farms 

The  United  States  Census  Bureau  places  commercial  farms  in  six  clones 
according  to  their  gron  annual  sales.  The  results  are  shown  in  Tables  15  and  16. 
These  data  are  Cor  the  census  years  1940  through  I960. 

As  shown  in  Table  15  and  Figure  21 , the  number  of  commercial  farms  in 
the  area  has  decreased  considerably  in  the  past  20  years.  The  decline  has  been 
from  o high  of  21 ,500  In  the  year  1940,  to  a low  of  5,800  in  1960.  However,  It 
.appear* that  gross  soles  per  farm  were  larger  in  1960  than  in  previous  census  years. 
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Table  15 

P | NUMBER  OF  COMMERCIAL  FARMS  IN  THE  ELEVEN  MISSOURI  COUNTIES  THAT 

UE  PARTLY  OR  ENTIRELY  IN  THE  MERAMEC  BASIN  BY  ECONOMIC  CLASS, 

CENSUS  YEARS  1940  - 1960* 


Economic 

Class 

1940 

1945 

1950 

1955 

1 

27 

70 

88 

96 

67 

II 

49 

184 

370 

348 

174 

III 

91 

510 

1,179 

1,105 

614 

IV 

189 

929 

2,294 

7,086 

1,449 

V 

491 

1,899 

3,176 

2,652 

2,155 

VI 

20,649 

16,338 

2,903 

1,875 

1,334 

TOTAL 

21,4% 

19,930 

10,010 

8, 162 

5,793 

•Farm*  were  classified  as  follows: 


i 


1940  and  1945  1950  and  1955 

Class  Cross  Sales  Gross  Sales 


1960 

Cross  Sales 


1 

$20,000  or  more 

$25,000  or  more 

II 

$10,000-519,999 

$10,000-524,999 

III 

$ 6,000-$  9,999 

$ 5,000-$  9,999 

IV 

$ 4,000-$  5,999 

$ 2,500-$  4,999 

V 

$ 2,500-$  3,999 

$ 1,200-$  2,499 

VI 

$ l-$  2,499 

$ 250-$  1,999 

$40,000  or  more 
$20, 000-539, 999 
$10,000-519,999 
$ 5,000-$  9,999 
$ 2,500-$  4,999 
$ 50-$  2,499 


Source:  U.S.  Bureau  of  the  Census,  Census  of  Agriculture,  Missouri 
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PERCENTAGE  OF  COMMERCIAL  FARMS  IN  THE  VARIOUS  ECONOMIC  CLASSES 
IN  THE  ELEVEN  COUNTIES  THAT  LIE  PARTLY  OR  ENTIRELY  IN  THE  fcCRAMEC 
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BASIN  BY  CENSUS  YEARS  1940-60 

t 

Economic 

i 

Clow 

1940 

1945 

1950 

1955 

1960 

1 

.1 

.3 

.9 

1.2 

1.2 

y 

i 

* 

II 

.2 

.9 

3.7 

4.3 

3.0 

III 

.4 

2.6 

11.8 

13.5 

10.6 

t 

i 

IV 

.9 

4.7 

22.9 

25.5 

25.0 

V 

2.3 

9.5 

31.7 

32.5 

37.2 

VI 

96.1 

82.0 

29.0 

23.0 

23.0 

1 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

Wo, 

U.S.Bui 

mow  of  tho  Com 

\m.  Comm  qf  Agriculture,  Missouri 

. 
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In  1940,  96%  of  the  form*  were  in  the  groups  that  sold  and/or  consumed  lew  than 
$2,500  worth  of  products.  Less  than  1%  sold  and/or  consumed  products  valued  at 
$6,000  or  more.  In  1960,  only  23%  of  the  farmers  were  in  the  extremely  low  in- 
come group  and  15%  sold  and/or  consumed  products  valued  at  $10,000  or  more 
(Table  16  and  Figure  22). 

Off-farm  work 

In  1959,  the  number  of  farm  operators  doing  some  work  off  the  farm  was 
6,760  or  53%  of  the  total . Of  these,  approximately  5,250  (about  41%)  worked 
100  or  more  days  off  their  farms.  The  increase  in  the  proportion  of  off-farm 
workers  between  1949  and  1959  was  from  42%  to  53%.  (Because  of  the  decrease 
In  number  of  farms,  the  actual  number  of  off-farm  workers  declined.) 

In  1949,  about  38%  of  the  farm  families  received  more  income  from  other 
sources  than  from  the  sale  of  farm  products.  By  1959,  this  proportion  had  increased 
to  54%  (6,910  families).  Although  family  farm  income  has  continued  to  rise,  the 
number  of  families  depending  primarily  on  farm  income  has  declined  from  approxi- 
mately 11,300  tn  1949  to  slightly  more  than  5,800  in  1959.  This  trend  toward 
greater  reliance  on  non-agricultural  sources  of  income  will  probably  continue  in 
the  future.  Planning  for  economic  improvement  in  the  Meramec  Basin  can  best 
be  furthered  by  taking  such  trends  into  account,  and  attempting  to  make  the 
transition  as  easy  as  possible. 

Summary 

The  purpose  of  this  analysis  was  to  describe  the  Meramec  Basin  with  regard 
to  its  agricultural  resources.  Particular  attention  was  given  to  agricultural  trends, 
and  the  following  facts  noted: 

1 . The  acreage  of  land  in  farms  declined  from  2,950,000  in  1945  to 
2,373,000  in  1950. 

v 

2.  The  number  of  farms  went  down  from  23,600  in  1935  to  12,700  in  1960. 
The  number  of  commercial  farms  declined  from  21 ,500  in  1940  to  5,800  in  1960. 


I 
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3.  The  acreages  of  three  principal  crops  (corn,  oats,  wheat)  have  shown 
an  irregularly  downward  trend  since  1930.  Since  1940,  the  soybean  acreage  has 
tended  to  increase;  however,  it  accounts  for  a relatively  small  percentage  of  the 
total  cultivated  acreage  in  the  area.  The  trend  in  acreage  of  the  principal  culti- 
vated crops  has  been  irregularly  downward,  decreasing  from  457,000  acres  in  1930 
to  292,000  acres  in  1959.  The  average  yield  per  acre  of  crops  during  this  period 
has  been  generally  upward. 

Soil  conservation  work  in  the  area  during  the  1956-60  five-year  period 
included  construction  of  272  terrace  outlets,  6)2  miles  of  terraces,  and  2,379 
ponds.  More  than  30,000  acres  of  crops  have  been  planted  on  the  contour  eoch 
year  since  1957. 

4.  Livestock  trends  hove  been  irregular.  Cattle  numbers  moved  up  from 
170,000  in  1930  to  231,000  in  1959.  The  number  of  dairy  cows  reached  a high 

of  80,500  in  1944,  but  by  1959  had  decreased  to  38,400  head.  The  Meramec  Basin 
is  much  closer  to  St.  Louis  than  the  area  that  supplies  the  city  with  a high  per- 
centage of  its  fluid  milk.  Apparently  jobs  in  factories  give  farmers  higher  incomes 
than  keeping  dairy  cows. 

The  number  of  hogs  in  the  area  has  varied  greatly,  increasing  irregularly 
from  135,000  head  in  1930  to  281,000  in  1944  then  decreasing  to  141,500  in  1954. 
Since  1954  the  trend  has  been  irregularly  upward  and  by  1959  there  were  181,500 
head  on  farms  in  the  area. 

In  1943  farmers  in  the  11  counties  that  lie  partly  or  entirely  in  the  Meramec 
Basin  had  2, 1 10,000  chickens.  This  number  has  declined  almost  constantly.  In 
1959  there  were  1 ,070,000  chickens  in  the  area. 

5.  The  decrease  in  number  of  commercial  farms  has  been  accompanied  by 
an  increase  in  size  of  r rerating  units  and  average  income  per  farm.  In  1940,  96% 
of  the  form  operators  sold  ar.d/or  consumed  less  than  $2,500  worth  of  products.  In 
1960,  only  23%  were  in  this  low  income  group.  In  1940,  less  than  1%  of  the 
farmers  sold,  and/or  consumed  products  worth  $6,000  or  more.  In  1960,  15%  sold 
and/or  consumed  products  valued  at  $10,000  or  more,  and  40%  sold  or  consumed 
products  worth  $5,000  or  more. 

6.  The  adjustments  that  have  taken  place  in  the  Meramec  Basin  have  im- 
proved levels  of  living  among  the  people.  Further  advances  depend  upon  development 
of  the  mineral,  water,  recreational,  and  industrial  resources  of  this  section  of 
Missouri . Agriculture  will  continue  to  be  important,  but  fewer  people  can  depend 
upon  B if  income  per  family  is  to  continue  to  rise. 
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SUMMARY 


FORESTRY  IN  THE  MERAMEC  BASIN 


Richard  C . Smith* 
Professor  of  Forestry 
University  of  Missouri 


The  ultimate  success  of  any  plan  for  land-use  in  the  Meramec  Basin  will 
depend  jyeatly  on  the  rehabilitation  of  the  area's  forests  so  that  they  may  contribute 
their  full  share  in  creating  a favorable  setting  for  recreation  and  wildlife,  providing 
a stable  flow  of  water,  minimizing  soil  erosion,  and  providing  employment  and  other 
gains  from  harvesting  timber  and  manufacturing  wood  products. 

Although  the  past  has  been  discouraging,  there  are  many  signs  of  a 
healthy  future.  Much  progress  has  been  mode.  If  current  trends  in  forest  manage- 
ment and  industrial  demand  continue,  moderate  advances  in  the  future  can  be  expected 
Much  more  improvement,  however,  is  needed. 

Forest  areas  are  now  receiving  and  responding  to  better  protection.  Fire 
has  always  been  a major  problem  but  statistics  reflect  a decrease  in  area  burned. 

Fire  in  the  basin  is  tied  closely  to  the  people.  The  incendiarist  and  the  debris-bumer 
are  still  active  but  protection  programs  are  becoming  increasingly  effective. 

Open-range  grazing  has  decreased.  With  the  development  of  more  valu- 
able cattle  breeds  and  the  growing  realization  that  a few  acres  of  improved  pasture 
can  replace  several  hundred  acres  of  woodland  grazing,  the  number  of  cattle  in  the 
woods  can  be  expected  to  decline. 

New  and  expanding  markets  are  providing  better  outlets  for  a variety  of 
wood  materials.  Higher  stumpage  values  result  from  competition  for  higher-quality 
timber.  With  rehabilitation  of  depleted  stands,  continued  expansion  by  industries 
seems  inevitable. 


Agency  programs,  development  of  a more  stable  industrial  structure  and 
increased  demand  for  wood  products  have  resulted  in  significant  changes  in  attitudes 
of  people  regarding  forest  land.  Wood  has  finally  been  recognized  as  a resource 
capable  of  contributing  to  the  economy  of  the  family,  industry,  and  the  community. 


The  following  have  kindly  read  this  report:  Edwin  Glaser,  Missouri  Con- 
servation Commission;  L.L.  Sluzalis,  U.S.  Forest  Service,  Rolla,  Missouri;  R.H. 
Westveld,  Director,  and  Lee  K.  Paulsell,  School  of  Forestry,  University  of  Missouri; 
R.A.  Ralston,  Leader,  Columbia  Forest  Research  Center,  U.S.  Forest  Service.  Still 
others  contributed  valuable  suggestions  and  ere  noted  in  footnote  1,  p 3. 


1 

t 

I 

1 

I 

I 


A 


i 

4t 

I 

i 

! 

§ 


In  the  Meromec  Basin,  1,512,000  acres  are  forested,  60%  of  the  land 
area.  The  southern  one-half  is  more  heavily  forested  ond  includes  large  blocks  of 
unbroken  timber . Private  owners  hold  85%  of  the  forest  land  and  farmers  are  the 
largest  single  class  of  owners.  Forested  portions  of  farms  include  680,000  acres,  45% 
of  the  total.  Other  people  own  591,000  acres.  State-owned  land  in  parks,  state 
forests  and  wildlife  refuges  exceeds  34,000  acres,  and  the  federal  government  owns 
195,000  acres,  administered  by  the  Forest  Service. 

About  24%  of  the  forest  area  is  in  sawtimber,  40%  is  in  poletimber,  and 
15%  is  in  satisfactorily  stocked  seedlings  and  saplings.  A major  weakness  is  that  21% 
of  the  forest  area  does  not  support  an  adequate  stocking  of  trees  — wasted  space. 

The  forest  area  supports  926  million  board  feet  of  sawtimber.  Expressed 
in  cords  of  128  cubic  feet,  the  total  volume  of  growing  stock  in  trees  5 inches  in 
diameter  and  larger  is  about  8 million  cords.  Over  1 million  cords  are  in  crooked, 
decayed  or  otherwise  worthless  trees,  about  12%  of  the  total  timber  volume.  How  to 
dispose  of  this  overburden  is  one  of  the  serious  forestry  problems.  About  90%  of  the 
volume  is  in  hard  hardwoods,  chiefly  oaks,  and  plans  for  industrial  use  of  timber 
must  be  oriented  to  using  hard  hardwoods. 

Estimated  current  annual  growth  is  more  than  400,000  cords.  Approxi- 
mately 6%  is  added  to  the  total  volume  per  year  and  sawtimber  trees  are  increasing 
9%  in  volume  annually.  Based  on  field  estimates  of  tree  condition  and  vigor,  258 
cords  of  wood  can  be  cut  annually  for  several  years  if  the  proper  trees  are  removed. 

Of  this  amount,  44  million  board  feet  of  sawtimber  should  be  cut.  Proper  harvesting 
will  ultimately  build  up  the  volume  and  increase  the  proportion  of  valuable  trees. 

Forests  provide  the  setting  for  most  outdoor  recreation . How  attractive  a 
region  is  for  fishing,  hunting,  camping  and  water  sports  depends  in  large  measure  on 
proper  care  and  management  of  its  forests  to  produce  an  aesthetic  surrounding  which 
will  promote  recreation.  That  hardwood  forests  provide  an  attractive  setting  is  attested 
by  the  increasingly  heavy  use  of  major  streams,  impoundments  ond  state  parks  by  both 
Missouri  residents  and  out-of-state  visitors.  With  the  exception  of  upland  game  hunt- 
ing, outdoor  recreation  usually  centers  around  water.  The  forest  area  actually  used 
for  recreation  is  relatively  small  but  a considerably  larger  area  adjacent  to  water 
courses  and  roods  can  be  managed  to  increase  aesthetic  values,  promoting  the  maxi- 
mum in  recreation  use. 

One  of  the  most  valuable  benefits  provided  to  man  by  forests  is  its  effect 
on  water  as  it  falls  as  precipitation  and  as  it  moves  through  the  soil . An  unbroken 
cover  of  trees  stabilizes  water  flow  in  several  ways.  The  force  of  rain  is  broken  by 
The  trees  and  their  leaves.  Kain  falls  to  a forest  floor  of  leaves  and  other  litter, 
which  breaks  the  impact  and  protects  the  soil . A porous  layer  of  vegetative  material 
in  all  stages  of  decomposition  allows  water  to  soak  into  the  soil  rather  thon  run  off. 
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Organic  matter  mixed  with  the  upper  mineral  soil  does  much  to  improve  the  physical 
structure.  In  short,  a forest  functions  as  a huge  sponge  to  catch  and  hold  precipita- 
tion. Following  heavy  rainfall,  flooding  may  be  reduced  because  water  is  more 
slowly  released  to  streams  from  the  forested  drainage.  In  dry  periods  the  flow  of 
streams  originating  in  forested  watersheds  is  often  prolonged  after  streams  from  non- 
forcstcd  watersheds  have  ceased  to  flow.  This  can  be  of  special  significance  in  the 
Meramec  Basin  where  the  future  emphasis  will  be  on  water  for  recreation  and  where 
the  occurrence  of  flooding  and  erosion  is  common  at  present. 

The  Forest  Service  on  national  forest  land,  the  Missouri  Conservation 
Commission  on  state  forests  and  wildlife  refuges,  and  larger  private  owners  are 
managing  their  forests.  There  are  examples  of  excellent  forestry  on  woodlands  of 
small  owners  but  this  is  the  exception  rather  than  the  rule.  Beyond  fire  protection 
and  prevention  of  timber  theft  small  owners  have  shown  little  interest.  If  forest 
management  can  be  demonstrated  to  be  profitable  or  desirable,  probably  by  a long 
educational  process,  these  owners  may  be  induced  to  adopt  timber  grow  ing  as  a major 
objective. 

Technical  forestry  assistance  is  available  to  land  owners  from  Farm  For- 
esters of  the  Missouri  Conservation  Commission.  Farm  Foresters  at  Owensville, 
Steelville  and  Farmington  advise  forest  owners  without  cost  on  management  and  tim- 
ber sales.  They  also  help  buyers  and  processors  of  timber  locate  timber  supplies  and 
assist  in  technical  matters.  But  reaching  a substantial  portion  of  the  owners  will  be 
a long-term  task. 

At  the  present  time  utilization  of  wood  in  Missouri  is  dominated  by  saw- 
mills and  other  small  single-product  industries.  Although  these  markets  are  welcome 
ones  for  the  forest  owner,  he  is  hampered  by  being  able  to  sell  only  a small  portion 
of  most  trees.  For  example,  if  a sale  of  a tree  containing  stave  bolt  material  is 
made,  the  remainder  of  the  tree  above  the  section  that  contains  wood  meeting  stave 
bolt  specifications  can  rarely  be  sold  for  another  product  such  as  sawlogs.  Manu- 
facture of  a single  type  of  product  such  as  flooring  results  in  processing  waste  that 
might  be  used  for  charcoal,  if  a charcoal  firm  were  nearby.  Economic  inefficiencies, 
for  which  processors  are  not  solely  responsible,  are  reflected  in  lower  stumpage  value 
for  the  forest  owner.  The  main  wood-using  industries  in  the  basin  make  lumber,  rail- 
road cross  ties,  flooring,  charcoal,  barrel  staves,  posts  and  poles  and  handles  for 
tools.  They  employ  82]  workers  and  561  woods  workers  supply  them  with  raw  material. 
Annual  payrolls  are  $2,300,000.  Wood-using  firms  pay  $3,764,000  for  wood  material 
supplied  to  them  and  the  sales  value  of  products  is  $8,961,000  per  year. 

If  trends  in  forest  management  and  industrial  expansion  continue  at  their 
present  rate,  moderate  advances  will  be  made.  A full-scale,  concentrated  rehabili- 
tation of  forests,  in  which  undesirable  trees  are  removed,  crowded  stands  thinned, 
and  open  areas  planted,  coupled  with  improved  timber  marketing  and  integrated  indus- 
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triol  um  will  permit  timber  harvests  double  those  of  recent  years,  70  million  feet  by 
the  year  2000.  Labor  requirements  n>  woods  and  plants  can  increase  from  2,500  men 
to  8,600  men  in  the  next  40  years. 

The  huge  task  of  rehabilitating  timber  stands  will  require  a large  labor 
force.  A minimum  of  500,000  mon-days  of  labor  will  be  required  to  complete  non- 
commercial work  such  as  girdling  small  trees.  Additional  work  including  planting 
open  areas,  soil  stabilization  on  exposed  slopes,  and  road  construction  will  increase 
the  requirement.  Proposals  for  a youth  conservation  organization  similar  to  the 
Civilian  Conservation  Corps  of  the  1930's  have  been  made  in  the  Congress.  It  is 
apparent  that  sufficient  useful  work  can  be  done  in  the  forests  of  the  Meramec  Basin 
to  fully  utilize  the  labor  of  such  a movement  for  an  extended  period  of  time.  The 
results  of  a large-scale  work  program  would  serve  as  an  effective  demonstration,  and 
the  social  benefits  would  outweigh  costs,  particularly  if  a cost-sharing  plan  by  land 
owners  and  future  recreationists  could  be  devised. 

Forests  in  the  basin  can  make  an  important  contribution  to  the  future  tim- 
ber economy.  The  potential  benefits  from  forests  to  successful  recreation  and  watershed 
management  are  significant.  Both  public  agencies  and  forest  land  owners  must  recog- 
nize this  as  an  opportunity  in  intensive  land  management  that  will  aid  the  orderly 
development  of  the  basin . 
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FORESTRY  IN  THE  MEKAMEC  BASIN1 

The  ultimate  success  of  any  plan  for  land-use  in  the  Meramec  Basin  will 
depend  greotly  on  the  rehabilitation  of  the  area's  forests  so  that  they  may  contribute 
their  full  share  in  creating  a favorable  setting  for  recreation  and  wildlife/  providing 
a stable  flow  of  water,  minimizing  soil  erosion,  and  providing  employment  and  other 
gains  from  harvesting  timber  and  manufacturing  wood  products. 

At  present  forest  land  covers  about  60%  of  the  basin.  Through  efforts  of 
the  Missouri  Conservation  Commission,  U.S.  Forest  Service  and  others  the  concepts 
of  conservation  and  timber  management  are  slowly  being  accepted.  Industries  that 
depend  on  forests  for  raw  material  are  established  here  but  for  the  most  part  they  are 
small.  Inadequate  plant  financing  and  poor  utilization  of  timber  are  common.  Mar- 
kets exist  primarily  for  material  of  sawlog  size.  Some  industries,  such  as  those  pro- 
ducing flooring,  are  well  organized  and  efficiently  operated.  They  make  excellent 
use  of  low-value  lumber  by  carrying  processing  to  the  finished  product,  ready  for 
consumer  use. 

Since  early  settlement,  timber  has  played  an  important  part  in  the  phys- 
ical development  of  Central  Missouri  and  in  the  economic  life  of  the  settlers.  Local 
timber  furnished  much  of  the  building  material.  Later  it  was  used  for  railroad  cross 
ties,  chorcoal  for  iron  smelting  and  mine  props  for  the  shafts  of  mines  in  the  Lead 
Belt.  Little  thought  was  directed  to  future  timber  suppl ies . Much  timber  was  waste- 
fully  used.  Land  had  to  be  cleared  for  crops.  Wasteful,  abusive  treatment  continued 
until  the  1930's,  when  only  a beaten  remnant  of  the  forest  resource  remained.  There 
was  little  merchantable  timber  and  one-third  to  one-half  of  the  forest  area  burned 
annually.  Although  there  had  been  attempts  to  control  fires  and  an  occasional  land 
owner  "husbanded"  his  timber,  a forestry  and  conservation  movement  did  not  begin 
until  the  1930's  with  the  purchase  of  forest  land  by  the  Forest  Service  for  national 
forests.  There  was  little  of  value  on  the  land  and  most  people  saw  no  future  in  growing 
timber.  With  the  severe  economic  depression,  tax  delinquency  on  rural  lands  was  at 
an  all-time  high. 


Several  decades  will  be  required  to  rebuild  tbe  timber  resource  to  its 
productive  potential.  Although  progress  has  been  made  in  educating  a limited  num- 
ber of  land  owners,  knowledge  of  timber  and  potential  benefits  from  forest  manage- 
ment must  reach  and  be  accepted  by  several  thousand  owners  before  substantial  changes 
can  occur.  Forest  recreation  opportunities  are  largely  unexplored.  Here  lies  perhaps 
the  outstanding  opportunity  for  realizing  the  greatest  public  and  private  benefits  in  the 
rvleramec  Basin. 

The  Nation's  Forestry  Situation 

The  forest  resource 

A brief  look  at  the  nation's  forest  situation  will  help  to  understand  the 
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problems  and  opportunities  associated  with  forests  in  the  Meramec  Basin.  Nation- 
wide trends  in  forestry  and  use  of  wood  will  strongly  influence  changes  in  local  areas. 

One-third  of  the  land  area  of  the  United  States  is  forest  land,  664  mil- 
lion acres.  Another  one-third  is  pasture  and  range  land.  Cropland  occupies  21%  of 
the  land  surface  and  9%  is  occupied  by  towns,  highways,  water  and  other  land-uses. 
One-fourth  of  the  entire  United  States  is  forest  land  capable  of  producing  tree  crops. 

This  vast  area  of  forest  land  provides  our  wood  products,  much  of  our 
outdoor  recreation,  wildlife  habitat,  and  adequate  tree  cover  prevents  erosion  of 
priceless  soil . It  catches  and  stores  wcter  for  irrigation,  domestic  and  industrial  use. 

A stable  flow  of  water  from  forested  watersheds  is  perhaps  the  most  valuable  service 
contributed  by  forests  to  the  protection  end  comfort  of  people  and  development  of 
the  nation's  economy. 

Not  all  forests  provide  these  benefits  equally.  About  175  million  acres, 
9%  of  the  forest  area,  is  noncommercial  timber  land.  It  includes  parks  and  other 
areas  in  which  trees  are  not  harvested,  oipine  forests  and  rocky  or  other  areas  of  low 
productive  capacity.  Noncommercial  forest  land,  however,  includes  some  of  our 
most  scenic  recreation  areas  and  critical  watersheds  and  it  supports  a substantial  part 
of  the  big  game  and  other  wildlife. 

Three-quarters  of  the  489  million  acres  of  commercial  forests  upon  which 
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we  depend  for  wood  products  is  in  private  ownership  and  public  agencies  hold  the 
remainder. 

Although  only  25%  of  the  forest  land  is  in  the  West,  these  londi  support 
70%  of  the  sawtimber  volume.  Most  of  this  volume  is  in  old-growth  stands  in  moun- 
tainous, less  accessible  terrain.  The  bulk  of  the  nation's  forest  land  is  east  of  the 
Plains  States,  and  much  of  it  is  in  small  tracts,  under  500  acres  in  size,  owned  by 
4.5  million  individuals. 

One  of  the  most  favorable  features  in  our  timber  situation  is  that  growth 
» increasing.  Although  we  are  growing  more  timber  than  is  needed  to  satisfy  our 
current  wood  requirement  the  future  need  for  wood  appears  much  greater. 

Because  of  repeated  cutting  of  better  trees  in  stands  the  proportion  of 
defective  or  crooked  trees  is  high.  Protection  of  forests  from  fire  has  increased  in 
effectiveness  but  insects  and  disease  still  take  a heavy  toll  by  destroying  wood  and 
reducing  growth. 

Some  residues  are  inevitable  in  logging  and  manufacturing,  but  the  forest 
resource  is  utilized  less  completely  than  it  might  be.  One-fourth  of  the  timber  cut  is 
left  in  the  woods  or  is  unused  in  the  mill . However,  great  strides  have  been  made 
toward  closer  utilization,  such  as  the  use  of  waste  from  pine  sawmills  for  pulp  and 
paper.  A few  large  firms  almost  completely  utilize  their  timber,  including  the  bark. 
Many  wood  waste  problems  can  be  solved  by  the  development  of  plants  integrated  to 
make  combinations  of  products  for  which  most  of  a tree's  volume  is  suitable. 

Do  we  have  enough  forest  land':  There  is  enough  to  meet  present  needs. 
Current  trends  in  the  construction  of  highways,  pipelines,  electric  transmission  lines 
and  water  impoundments  are  shrinking  the  forest  area.  So  are  suburban  residential 
developments.  Conversely,  poor-quality  agricultural  land  is  reverting  to  trees.  For 
the  future  the  answer  depends  greatly  on  population  trends,  changes  in  wood  require- 
ments and  how  well  we  manage  our  forests. 

Many  of  our  present-day  problems  center  around  the  owner  of  small  for- 
ests, his  lack  of  interest  in  growing  timber  and  the  low  state  of  timber  productivity 
on  his  land.  It  is  certain  that  he  will  have  to  furnish  a greater  part  of  the  national 
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timber  supply  in  the  future. 

Current  demond  for  wood 

From  the  doys  of  the  boord  sidewalk,  picket  fence  and  gingerbread  trim 
on  houses,  our  consumption  of  lumber  steodily  declined.  Competing  materials  have 
taken  over  many  uses  which  were  once  almost  exclusively  held  by  wood.  Concrete 
and  steel  have  reploced  lumber,  gas  and  oil  have  reploced  wood  fuel,  asphalt  roof- 
ing has  taken  place  of  wood  shingles.  Substitution  of  modified  wood  for  natural  wood 
has  occurred:  paperboard  cartons  for  boxes  made  of  lumber,  paper  matches  for  wood 
matches. 

Many  changes  came  about  through  technical  advantages  gained  by  use 
of  materials  other  than  wood  but  the  wood  industries  generally  have  neglected  to 
advance  the  use  of  their  products  through  research  and  promotion.  Prices  for  some 
wood  products  hove  advanced  more  rapidly  than  prices  for  competing  materials  so 
wood  has  lost  additional  markets. 

However,  the  nation  still  uses  a lot  of  wood  and  during  the  past  20  years 
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the  total  amount  has  been  increasing.  During  I960  the  estimated  wood  needed  was 
10.34  billion  cv4>ic  feet,  equivalent  to  49.4  billion  board  feet^  (Table  I).  The  major 
products  consumed  and  the  approximate  percentages  were: 


Product 

Percent 

Lumber 

52 

Pulpwood 

22 

Fuelwood 

16 

Veneer  and  plywood 

4 

Other 

6 

Total 

100 

Although  the  per -capita  use  of  lumber  is  declining,  the  total  demand  is 
increasing  because  of  a swelling  population.  Lumber  in  many  sizes  for  hundreds  of 
uses  takes  over  one-half  of  the  wood  consumed.  Paper  and  paperboard  consumption 
have  increased  from  58  pounds  per  person  in  1899  to  more  than  450  pounds  per  per- 
son in  1960.  Technological  advances  have  revolutionized  packaging  which  now 
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TABLE  1 

ESTIMATED  UNITED  STATES  CONSUMPTION  OF  WOOD  PRODUCTS 
AND  RAW  MATERIAL  REQUIRED 


Log  and  bolt  requirements0 

Product 

Consumption 

(billion 

cubic  feet) 

1960 

1975 

Lumber 

Hardwood 

8.5  billion  board  feet 

1.26 

1.46 

Softwood 

32.5 

4.75 

5.36 

Plywood  and  veneer 

1.1  " " " 

0.19 

0.24 

Hardwood 

Softwood 

Pulpwoodr 

4.6  billion  square  feet  3/8  in. 
34.8  million  cords 

0.33 

2.29 

0.56 

2.81 

Total  pulp 

24.3  million  tons  air  dry 

- 

- 

Paper 

23.3  " " " " 

as 

- 

Paperboard 

16.6  

as 

• 

Fuelwood 

34  million  cords 

0.77 

0.37 

Other  products^ 

370  million  cubic  feet 

0.75 

0.74 

Total 

10.34 

11.54 

Source:  Stanford  Research  Institute,  America's  demand  for  wood  1929-1975, 
Stanford  Research  Institute,  Stanford,  1954. 

°From  living  commercial  timber.  Total  requirements  15  to  20%  higher. 

^Used  for  all  kindk  of  pulp  production:  paper,  paperboard,  rayon,  cellophane, 
cellulose  acetate. 

includes  shingles,  cooperage,  piling,  poles,  charcoal,  and  mine  timbers. 
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requires  a sizeable  portion  of  our  timber  production.  The  importance  of  fuelwood, 
though  requiring  16%  of  the  total,  has  declined.  It  is  used  chiefly  for  industrial  fuel 
and  fireplaces.  In  local  areas  where  wood  is  plentiful  it  is  still  used  for  cooking  and 
heating  but  the  convenience  and  lower  cost  of  other  fuels  hos  made  heavy  inroads  in 
its  use. 

Future  wood  requirements 

During  the  next  30  to  40  years  substantial  population  increases,  techno- 
logical advances,  and  increases  in  living  standards  will  expand  the  economy  of  the 
United  States.  Corresponding  increases  in  residential  and  commercial  construction, 
use  of  shipping  containers  and  manufacturing  are  expected  to  provide  major  markets 
for  timber  products.  Lumber  prices  are  expected  to  rise  faster  than  prices  for  other 
products,  but  less  rapidly  than  in  the  past.  Smaller  average  tree  size,  less  acces- 
sible timber  stands,  higher  labor  costs,  and  slower  technological  advance  as  com- 
pared to  other  manufacturing  all  point  toward  higher  costs,  and  average  lower  quality 
trees  probably  means  less  total  income.  However,  because  of  greater  population  and 
increased  construction  activity  lumber  manufacturers  will  be  able  to  sell  all  they  pro- 
duce and  the  total  amount  consumed  will  increase  even  with  continued  substitution 
of  other  competing  materials. 

Major  increases  are  expected  in  the  consumption  of  pulp,  paper  and 
paperboard  products.  Among  the  possible  new  paper  products  are  deposable  paper 
clothing  and  bed  "linen".  There  are  hundreds  of  other  potential  uses  for  paper,  yet 
undeveloped.  Veneer  and  plywood,  hordboard  and  insulating  board  also  are  expected 
to  moke  major  advances  in  construction  and  manufacturing.  Prices  for  pulp  and  paper 
products  are  expected  to  hold  their  own  with  prices  of  competing  materials.  Plywood 
prices  will  increase,  but  less  rapidly  than  lumber  prices.  Prices  for  hordboard  and 
similar  materials  may  decline  relative  to  competing  materials  because  increased  use 
of  wood  waste  and  odvanced  technology  will  reduce  processing  cost.  A major  decline 
in  consumption  of  wood  for  fuel  is  expected.  Small  or  moderate  changes  are  foreseen 
for  other  wood  products.  A comparison  of  log  and  bolt  requirements  needed  to  satisfy 


demand  in  1960  and  1975  is  given  in  Table  1 . 

Other  sources'*  recognizing  greater  population  increases  and  more  favor- 
able price  relationships  for  wood  indicate  total  annual  requirements  for  the  year  2000 
to  be  between  18  to  26  billion  cubic  feet  in  contrast  to  10  billion  cubic  feet  currently 
needed  I 

No  matter  how  estimates  of  future  demand  are  adjusted  up  or  down,  with- 
in reason,  all  indications  point  to  the  need  for  a marked  increase  in  the  supply  of 
timber.  Less  and  less  can  we  depend  on  a vast  storehouse  of  old-growth  Western  tim- 
ber — a gift  of  nature  to  man . More  effort  must  be  directed  to  growing  timber.  The 
public  forests  and  industrial  forests  cannot  be  counted  on  to  supply  a major  part  of 
future  requirements,  even  though  the  quality  of  forest  management  on  these  lands  con- 
tinues at  high  levels.  We  must  look  eventually  to  the  4.5  million  small  owners  who 
control  most  of  the  productive  forest  land  in  the  East  and  South  to  grow  timber  crops 
in  order  to  meet  future  demand  indicated  by  informed  estimates. 

It  appears  that  prices  for  wood  products  relative  to  prices  for  competing 
materials  will  strongly  influence  the  amount  of  wood  consumed.  In  the  future,  wood- 
using industries  can  be  expected  to  do  everything  possible  to  reduce  casts  of  timber 
and  its  processing  in  order  to  remain  competitive.  From  current  trendb  it  eppeers  that 
processing  techniques  will  be  directed  to  more  complete  utilisation  of  tree  volume 
and  the  use  of  low -quality  trees  by  "chopping  up"  wood  and  re-forming  it  into  sheets 
or  other  useful  shapes.  Under  such  conditions  there  will  be  less  premium  on  high 
quality  trees,  although  there  will  be  a market  far  clear  wood.  Timber  growers  will 
have  less  incentive  to  invest  money  to  grow  large,  high-quality  trees  end  wait  the 
length  of  time  required  for  them  to  mature.  Instead  they  will  be  concerned  with  pro- 
ducing maximum  timbor  volume  at  lowest  cost,  that  is,  with  growing  trees  to  rela- 
tively smell  size  and  investing  little  in  cultural  measures  such  as  thinning  and  pruning. 
But  that  is  a long  way  off.  For  several  decades,  at  least,  we  must  be  concerned  with 
rehabilitating  our  forests  and  growing  the  highest  quality  timber  pomible.  As  long  as 
consumer  demand  and  processing  is  bated  on  quality,  timber  production  must  be  ori- 
ented to  the  same  standards 


The  Meromec  Botin  Forest  Resource 


Forest  lond  area 

In  the  Meramec  Basin  1,512,000  acres  are  forested,  60%  of  the  land 
area.  (Frontispiece)  Other  land-uses  for  crops,  pasture,  town  sites  and  roads  occupy 
the  remaining  40%.  About  12,000  acres  of  the  total  forest  area  should  be  excluded 
from  a discussion  of  timber  growing.  This  area  is  in  parks  and  other  public  reserva- 
tions in  which  trees  are  not  subject  to  cutting  and  areas  of  extremely  low  productivity 
because  of  rock  outcrops  or  extremely  shallow  soil . Privately  owned  forest  land,  of 
unknown  area,  dedicated  to  nature  study  or  recreation  where  cutting  of  trees  is 
incompatible  with  the  primary  objective  of  the  owner  also  should  be  excluded.  Most 
of  these  ownerships  adjoin  the  major  streams  and  rivers. 

There  are  about  1 .5  million  acres  of  commercial  forest  land  in  the  bosin 
capable  of  producing  tree  crops.  ^ The  southern  one-half  is  more  heavily  forested  and 
includes  large  blocks  of  unbroken  forests.  Crawford,  Washington  and  Dent  Counties 
are  75%  forested  and  the  other  counties  ore  about  55%  forested. 

During  the  post  15  years  several  major  influences  have  altered  the  for- 
•*ted area.  Land  clearing  for  residential  and  commercial  sites,  expansion  of  fields 
and  pastures  and  construction  of  new  roods  hove  reduced  the  forest  area . Land 
clearing  has  been  concentrated  in  St.  Louis  County,  northern  Jefferson  County  and 
along  the  main  highways.  But  (hiring  the  some  period  crop  and  pasture  land  of  low 
productivity  hos  been  abandoned  and  is  reverting  to  forest  cover.  The  net  effect 
probably  has  been  a reduction  in  forest  land  amounting  to  several  thousand  acres. 

In  the  area  adjacent  fte  St.  Louis  this  trend  is  expected  to  continue,  but 
In  the  more  rural  port  of  the  basin  forms  of  uneconomic  size  persist.  It  seems  probable 
that  many  small  farms  will  revert  to  forest  cover,  with  the  forest  land  area  stabilizing 
at  about  1,450,000  acres  in  the  next  20  years. 


Private  owners  hold  85%  of  the  forest  land  and  farmers  are  the  largest 
of  owners.  Forested  portions  of  farms  account  for  680,000  acres,  45%  of 
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the  total  (Figure  1).  Other  owners,  such  as  industrial  firms,  businessmen,  professional 

I 

men,  heirs  of  estates  and  many  other  people  own  591,000  acres,  almost  40%  of  the 
total . Purchases  of  forest  land  by  professional  people,  retired  couples,  investors  spec* 
u la  ting  on  mineral  deposits  and  those  who  went  to  own  land  for  the  pride  of  ownership 
or  for  weekend  outings  are  steadily  increasing.  Within  a few  years  these  classes  will 
own  over  one -half  of  the  forest  area . Mining  companies  and  wood-using  firms  own 
about  10%  of  the  privately-owned  forest  land. 

The  public  owns  a substantial  part  of  the  forest  land  of  the  basin.  State- 
owned  land  in  parks,  state  forests  and  wildlife  refuges  exceeds  34,000  acres.  The 
federal  government  holds  195,000  acres,  administered  by  the  Forest  Service,  U.S. 
Department  of  Agriculture,  in  the  Clark  National  Forest.  Although  only  15%  of  the 
total,  these  public  lands  are  becoming  increasingly  important  for  recreation  and  as  a 
demonstration  of  sound,  multiple-use  land  management. 

Timber  stand-size 

To  be  in  the  best  possible  condition  to  provide  regular,  continuing  yields 
of  timber  a forest  area  should  be  composed  of  roughly  one-third  sawtimber,  one-third 
poletimber  and  one-third  seedlings  and  saplings.  Sawtimber,  a general  descriptive 
class  including  trees  1 1 inches  and  larger  in  diameter  at  4.5  feet  above  ground  level, 
is  merchantable  for  the  more  valuable  products  such  as  lumber,  barrel  slaves  and  fur- 
niture veneer.  Poletimber  trees,  5 to  10  inches  in  diameter,  are  in  a stage  of  rapid 
growth  and  development.  Pole-sized  trees  are  suitable  for  pulpwood,  charcoal,  and 
fuelwood  if  markets  for  these  products  exist.  Seedlings  and  saplings  are  trees  less 
than  5 inches  in  diameter.  These  small  trees  must  be  present  in  the  forest  to  replace 
sawtimber  as  it  is  harvested. 

How  does  the  forest  resource  of  the  basin  measure  up?  It  appears  to  be 
rapidly  recovering  from  generations  of  abuse  and  unplanned  timber  cutting.  Figure  2 
shows  that  24.5%  of  the  area  is  sawtimber,  39.5%  is  poletimber  and  15.3%  is  satis- 
factorily stocked  seedlings  and  saplings . A major  weakness  is  that  20.7%  of  the  area 
does  not  support  an  adequate  stocking  of  trees  — wasted  space. 
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Figure  2 should  not  be  interpreted  to  mean  that  the  sawtimber  and  pole- 
timber  areas  support  a desirable  amount  of  timber  volume.  Several  decades  of  con- 
servative treatment  will  be  required  to  build  growing  stock  (sawtimber  and  poletimber 
combined)  to  optimum  levels  on  areas  supporting  the  larger  tree  sizes.  It  does  appear 
that  within  20  or  30  years  large  areas  of  poletimber  will  grow  to  sawtimber  size. 
Systematic  forest  management  will  become  more  attractive  economically  to  the  private 
owner  because  frequent  yields  of  saleable  wood  will  be  possible.  The  most  serious 
problem  is  returning  311,000  acres  of  poorly  stocked  and  non-stocked  areas  to  produc- 
tive condition. 

The  success  of  past  forestry  practices  is  indicated  in  Figure  1 by  the  fact 
that  public  agencios,  who  own  13%  of  the  forest  land,  have  built  up  timber  stocking 
so  they  hold  21%  of  the  sawtimber  stands.  More  striking  is  a comparison  of  poorly 
stocked  and  non-stocked  areas.  The  public  agencies  own  only  9%  but  private  owners 
awn  91%.  Planting  or  direct  seeding  of  pine  seedlings  on  open  areas,  more  effective 
fire  control  and  less  grazing  of  livestock  in  young  stands  are  largely  responsible  for 
the  progress  on  public  lands. 

Timber  volume 

The  forest  area  supports  926.2  million  board  feet  of  sawtimber  in  trees 
1 1 inches  in  diameter  at  4.5  feet  above  ground  level . This  volume  represents  the 
merchantable  portion  of  trees  — for  lumber,  barrel  staves  and  other  products.  Most 
of  this  volume  is  in  sawtimber  stands  containing  1,500  board  feet  or  more  per  acre. 

But  a substantial  portion  is  in  small  sowtimber-sized  trees  that  ore  a component  of 
pole  stands. 

Growing  stock,  including  all  trees  5 inches  and  larger,  is  a better  indi- 
cation of  total  volume,  because  it  includes  smaller  trees  with  no  current  merchantable 
volume  but  which  hold  increasing  importance  as  markets  develop.  Poletimber  stocking 
also  indicates  the  stocking  of  future  sawtimber  stands.  Expressed  in  cords  of  128 
cubic  feet  of  stocked  4-foot  sticks  of  wood,  the  total  growing  stock  is  about  8 mil- 
lion cards.  One-half  of  the  volume  is  in  pole-sized  trees  and  one-half  is  in  sow- 
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timber  trees,  including  the  volume  contained  in  large  limbs.  If  the  growing  stock 
can  be  brought  up  to  a more  desirable  level,  about  two-thirds  of  the  total  should  be 
in  saw  timber  trees. 

An  additional  volume  is  found  in  cull  trees.  Cull  trees  are  those  that 
because  of  crookedness,  decay  or  other  defects  hove  no  merchantable  volume  or  show 
no  indication  of  becoming  saleable  in  the  future.  Over  a million  cords  are  contained 
in  these  worthless  trees,  about  12%  of  the  volume  of  all  trees.  How  to  dispose  of  this 
timber  overburden  is  one  of  the  serious  forestry  problems. 


Black  oak  is  the  leading  species  in  sawtimber  volume  with  25%  of  the 
total  and  white  oak  comprises  22%  (Figure  3).  All  oaks  combined  comprise  73%  of 
the  volume  and  along  with  pine  and  the  hickories,  each  with  over  9%,  make  up  the 
bulk  of  the  volume.  Twelve  other  species  contain  the  remaining  9%  of  the  sawtimber 
volume.  The  volume  of  growing  stock  by  species  follows  the  same  pattern  except 
that  hickory  is  fourth  in  rank  because  of  a large  number  of  pole-sized  trees,  many  of 
which  will  not  attain  sawlog  size. 
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The  inventory  of  timber  when  grouped  by  softwoods  , soft  hardwoods 
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and  hard  hardwoods  in  Figure  4 shows  that  88%  of  the  growing  stock  (excluding 
hardwood  limbs)  is  in  hard  hardwoods.  Only  8%  of  the  volume  is  in  softwoods.  Saw- 
timber distribution  closely  follows  the  same  proportions.  Industries  that  use  small 
trees  to  make  paper  pulp  and  chipboard  or  hardboard  from  chips  prefer  soft-textured 
wood,  such  as  pine  and  soft  hardwoods,  for  technological  reasons,  but  only  12%  of 
the  volume  is  in  these  two  groups.  It  is  apparent  that  industrial  use  of  wood  must  be 
geared  primarily  to  using  the  hard  hardwoods. 

Figure  5 shows  that  80%  of  the  timber  volume  is  on  private  forest  land. 
Although  the  public  agencies  have  increased  the  proportion  of  timber  by  sound  for- 
estry practices  on  lands  under  their  control,  they  hold  only  one-fifth  of  the  total 
volume.  Private  owners  control  a major  portion  of  the  resource,  and  how  well  they 
manage  it  will  greatly  influence  the  part  that  forests  can  play  in  future  economic 
development  of  the  basin . 


NET  TIMBER  VOLUME  ON  COMMERCIAL  FOREST  LAND  BY  SPECIES,  MERAMEC  BASIN. 


Figure  4 
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Current  growth 

One  of  the  major  concerns  of  the  forest  manager  i$  the  manipulation  of 
tree  growing  stock  to  replace,  build  up  and  improve  his  tree  inventory  as  rapidly  as 

possible.  The  rate  of  volume  growth  must  be  determined  to  regulate  harvests.  A 
planned  harvest  purposely  may  exceed  the  growth,  but  only  for  a limited  period  of 
time.  An  over-cut  is  good  forestry  when  it  is  done  to  dispose  of  less  desirable  grow- 
ing stock,  excess  trees  in  crowded  stands,  or  low-value  trees  interfering  with  the 
development  of  better  ones.  A cut  which  exceeds  growth  for  one  or  several  years  may 
be  planned  to  lake  advantage  of  unusually  high  market  prices.  However,  such  over- 
cutting must  be  compensated  for  in  subsequent  years  to  keep  the  proper  amount  of 
growing  stock  on  the  land.  In  previously  unmanaged  forests  an  immediate  objective 
usually  is  to  cut  less  than  the  growth  in  order  to  build  up  growing  stock  to  the  most 
productive  level.  A forest  stand  is  much  like  a savings  account  in  a bank.  A small 
dollar  balance  in  the  account  earns  a small  amount  of  interest,  and  a large  dollar 
balance  earns  a large  amount  of  interest.  If  interest  is  compounded  the  amount  earned 
on  a deposit  of  given  amount  increases  at  a geometric  rate.  Trees  in  a stand  add 
growth  (interest)  at  a compound  rate,  increasing  with  the  volume  of  growing  stock 
(principal)  up  to  the  point  where  the  growing  space  is  completely  occupied. 

Estimated  annual  growth  of  the  growing  stock  in  the  Meramec  Basin  is 
more  than  400,000  cords  of  which  86%  is  hard  hardwoods.  Approximately  6%  is 
added  to  the  total  volume  each  year.  Sawtimber  volume  is  increasing  by  9%  annu- 
ally. The  increase  of  sawtimber  volume  lakes  place  in  two  ways:  (1)  growth  that  is 
added  to  sawtimber  trees  and  (2)  the  volume  of  young  trees  that  attain  sawtimber  size 
each  year.  Many  trees  in  the  basin's  poletimber  stands  are  attaining  sawtimber  size 
and  this  accounts  for  a large  portion  of  the  increase  in  sawtimber  volume.  Hard  hard- 
woods account  for  four-fifths  of  sawtimber  growth. 

Desirable  harvest 

Annual  timber  growth  and  desirable  harvest  is  compared  in  Figure  6.  Of 
the  409,000  cords  added  annually  to  the  frowing  stock  through  growth,  258,000  cords 
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con  be  cut  if  the  proper  trees  ore  removed.  The  estimated  cut  is  based  on  classifi- 
cation of  tree  vigor  and  condition.  In  justifying  a harvest  of  less  than  the  amount 
of  growth,  it  is  important  to  remember  the  objectives:  (1)  build  up  volume,  (2) 
increase  the  proportion  of  more  valuable  trees,  and  (3)  achieve  a more  favorable  size- 
class  distribution.  Thus,  about  one-half  of  the  softwood  and  soft  hardwood  growing 
stock  and  65%  of  the  hard  hardwood  growing  stock  shield  be  cut.  Pine  generally  has 
a higher  value  than  hardwoods  and  contains  less  decay;  therefore,  in  order  to  build 
up  the  value  of  the  forest  inventory,  a smaller  portion  of  the  pine  growth  should  be 
cut.  The  harvest  of  hardwoods  should  be  concentrated  on  over  ^nature  and  defective 
merchantable  trees. 

The  sawtimber  portion  is  increasing  by  90  million  board  feet  annually  and 
44  million  feet  can  be  harvested.  Only  ?3%  of  the  pine  sawtimber  should  be  cut. 
About  32%  of  the  growth,  of  soft  hardwoods  con  be  cut  and  55%  of  the  growth  of  the 
hard  hardwoods. 

It  should  be  pointed  out  that  with  existing  markets  only  trees  cut  for  pine 
posts  and  poles  and  hardwood  charcoal  will  come  from  growing  stock.  The  major  har- 
vest must  be  made  in  sawtimber  trees  because  the  present  economy  is  essentially  for 
sowlogs. 

Productivity  of  forest  land 

Even  the  casual  observer  can  see  marked  differences  in  the  appearance  of 
trees  growing  at  different  It  cations.  Closer  observation  discloses  that  trees  grow  more 
rapidly  an  some  sites;  they  ore  taller,  better  formed  and  more  vigorous.  The  produc- 
tivity of  land  for  growing  trees  depends  on  soil  moisture,  nutritional  quality  of  the 
soil  and  temperature  — tho  whole  environment.  Several  indicators  have  been  used 
describe  land  prorkretivity,  offer  termed  site  quality.  Tree  height  is  a commonly 
used  indicator  of  the  capacity  of  land  to  produce  wood  — tall  trees  occur  on  good 
sites  and  short,  stubby  ones  on  unfavorable  sites.  In  Missouri,  site  quality  is  closely 
correlated  with  topography  because  soil  productivity  and  differences  in  exposure  to 
high  temperature  under  limited  soil-moisture  conditions  during  the  summer  months. 
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Generally,  poor  timber  growing  sites  are  found  on  broad  high  ridges  with 
fine,  heavily  compacted  soil.  Shallow  soils  and  rock  outcroppings  can  support  only 
poor-quality,  slow-growing  trees.  On  extremely  poor  soils  trees  are  unable  to  sur- 
vive. Cedar,  post  oak  and  blackjack  oak  are  commonly  found  on  poor  sites,  not 
because  they  prefer  severe  growing  conditions,  but  rather  because  they  are  able  to 
survive.  Medium  quality  sites  typically  occur  on  but  are  not  confined  to  south-and 
west-facing  slopes  and  ridges  with  better  soil . Black  oak  and  post  oak  are  character- 
istic of  these  sites.  Shortleaf  pine  reaches  its  best  development  on  soils  of  sandstone 
origin.  Good  growing  sites  are  found  on  north-and  east-facing  slopes,  in  deep  draws 
and  fertile  stream  bottoms.  On  the  slopes  vigorous,  toll  northern  red  oak,  white  oak 
and  black  oak  are  prominent.  In  the  draws  and  creek  bottoms  a variety  of  species 
including  walnut,  elms,  sycamore  and  ash  occur. 

Figure  7 shows  the  forest  land  area  of  the  basin  classified  by  site  class, 
based  on  merchantable  height  of  trees. 10  About  1.21  million  acres  (80%  of  the  for- 
est area)  are  medium  and  better  timber-producing  land  and  300,000  acres  are  fair 
or  poor. 

Forest  lond  uses 

Forests  provide  the  setting  for  most  outdoor  recreation.  How  attractive 
a region  is  for  fishing,  hunting,  camping  and  water  sports  depends  in  large  measure 
on  proper  core  and  management  of  its  forests  to  produce  an  aesthetic  surrounding 
which  will  promote  recreation.  That  hardwood  forests  provide  an  attractive  setting 
is  attested  by  the  increasingly  heavy  use  of  major  streams,  impoundments  and  state 
parks  by  both  Missouri  residents  and  out-of-state  visitors.  With  the  exception  of 
upland  game  hunting,  outdoor  recreation  usually  centers  around  water.  The  forest 
area  actually  used  for  recreation  is  relatively  small  but  a considerably  larger  area 
adjacent  to  water  courses  and  roads  can  be  managed  to  increase  aesthetic  values, 
promoting  the  maximum  in  recreation  use. 

One  of  the  most  valuable  benefits  provided  to  man  by  the  forests  is  its 


effect  on  water  as  it  falls  as  orecioitation  and  as  it  moves  throuah  the  toil  An 


unbroken  cover  of  trees  stabilizes  water  flow  in  several  ways.  The  force  of  rain  is 
broken  by  the  trees  and  their  leaves.  Rain  falls  to  a forest  floor  of  leaves  and  other 
litter,  which  breaks  the  impact  and  protects  the  soil.  A porous  layer  of  vegetative 
material  in  all  stages  of  decomposition  allows  water  to  soak  into  the  soil  rather  than 
run  off.  Organic  matter  mixed  with  the  upper  mineral  soil  does  much  to  improve  the 
physical  structure.  In  short,  a forest  functions  as  a huge  sponge  to  catch  and  hold 
precipitation.  Following  heavy  rainfall,  flooding  may  be  reduced  because  water  is 
more  slowly  released  to  streams  from  the  forested  drainage . In  dry  periods  the  flow 
of  streams  originating  in  forested  watersheds  is  often  prolonged  after  streams  from 
non  fores  ted  watersheds  hove  ceased  to  flow.  This  can  be  of  special  significance  in 
the  Meromec  Basin  where  the  future  emphasis  will  be  on  water  for  recreation  and 
where  the  occurrence  of  flooding  and  erosion  is  common  at  present. 

Status  of  Forestry 

Protection 

The  Forest  Service  began  the  long  process  of  restoring  the  forest  in  south- 
ern Crawford  and  Washington  Counties  by  organizing  a fire  protection  program . 
Another  important  development  of  tho  1930's  was  tho  creation  of  the  Missouri  Conser- 
vation Commission.  Its  Forestry  Division  undertook  the  protection  of  a portion  of 
state  and  private  lands.  From  a modest  beginning,  the  Forestry  Division  now  has 
organized  protection  on  almost  9 million  acres.  The  Forest  Service  protects  an  addi- 
tional 1 million  acres.  With  the  exception  of  small  areas  in  St.  Francois  and  St. 

Louis  Counties,  the  /vie ramec  Basin  is  given  protection  by  the  two  agencies. 

Fire  occurrence  has  been  attributed  to  carelessness,  maliciousness,  lack 
of  respect  for  the  property  of  other  owners,  and  the  promiscuous  use  of  fire  as  a tool 
in  land  clearing  and  pasture  management.  Customs  of  a hundred  years  are  not  broken 
easily.  Because  of  increased  fire  control  and  education  the  area  burned  has  steadily 
decreased.  Today  the  area  that  bums  annually  is  about  0.3%  of  the  total  area  pro- 
tected. However,  the  fire  problem  has  not  been  completely  solved.  As  in  cities, 
fire  risks  probably  never  will  be  eliminated.  In  periods  of  bad  fire  donger  fire  protec- 


♦ion  organizations  are  unable  to  cope  with  all  the  fires  that  start.  iVere  intensive 
protection  is  required  to  hold  the  area  burned  to  a minimum.  Protection  should  be 
extended  to  the  areas  currently  not  covered. 

Other  changes,  in  part  closely  associated  with  fire  protection,  have 
occurred.  Theft  of  timber  has  decreased.  Twenty  years  ago  timber  stealing  was 
common  and  many  private  owners  expected  some  theft . Timber  stealing  was  not  con- 
sidered a serious  offense  — if  any.  Because  of  the  efforts  of  public  forestry  agencies 
and  individuals  in  prosecuting  offenders  and  land  owners  affording  more  intense  pro- 
tection because  of  increased  market  value  of  standing  timber,  theft  has  been  effec- 
tively discouraged.  It  has  not  been  eliminated,  however,  and  vigilance  is  necessary 
to  prevent  losses,  particularly  from  isolated  locations. 

The  free-and-easy  pioneer  days  in  which  forage  was  considered  public 
property  are  all  but  gone,  and  the  age-old  practice  of  open-range  grazing  of  live- 
stock is  losing  ground.  The  open-range  area  has  declined  62%  since  1935  so  that 
most  of  the  basin  is  closed,  but  there  ore  still  353,000  acres  of  open-range  land  in 
Crawford  and  Washington  Counties.  ^ ^ Many  social  and  economic  forces  are  respon- 
sible for  the  decline.  Better  breeds  of  livestock  cost  too  much  to  risk  loss  by  theft, 
disease  or  accident.  It  has  been  demonstrated  repeatedly  that  animals  make  more  gain 
on  improved  pasture  than  on  open-range.  The  exclusion  of  fire  from  many  areas  has 
increased  stand  densities,  drastically  reducing  woods  forage. 

Protection  of  timber  from  damage  by  insects  and  disease  organisms  has 
received  little  attention  in  our  present  early  stage  of  forest  management.  Although 
lev  spectacular,  the  damage  from  these  pests  far  exceeds  that  of  fire.  Not  only  do 
insects  and  diseases  kill  trees  but  they  reduce  their  growth  and  couse  a serious  degrade 
of  wood  products.  A considerable  volume  of  affected  wood  is  not  usable.  Many 
fungi  which  cause  decay  of  tree  roots  and  stems  pose  serious  threats  to  timber  growing. 
Insects  such  as  the  pine  tip  moth  and  wood  and  bark  beetles  contribute  to  the  damage 
of  Missouri  forests. 

Insects  and  diseases  are  difficult  to  control  either  directly  with  chemicals 
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or  Indirectly  by  eliminating  condition!  favorable  for  their  development.  Current 
research  by  the  Forest  Service  and  the  University  of  Missouri  is  aimed  at  understanding 
the  life  history  of  these  pests  and  determining  the  stages  when  control  is  feasible. 
Action  programs  to  control  pests  over  large  areas  of  forest  will  have  greater  signifi- 
cance after  timber  growing  practices  hove  become  more  intensive,  when  forest  values 
warrant  expenditure  of  both  private  and  public  funds  with  predictable  results. 

Forest  management 

The  owners  of  many  forests  face  alternative  decisions  as  to  whether  to 
(1)  manage  their  land  by  applying  sound  forestry  principles,  (2)  let  timber  grow  with 
no  Improvement,  or  (3)  convert  to  some  other  land -use.  Owners  who  hove  under- 
taken forest  management  find  that  the  major  job  is  rehabilitation,  one  that  may  require 
many  years.  The  initial  step  is  to  insure  adequate  protection,  cooperating  when  pos- 
sWe  with  public  agencies.  The  first  effort  must  be  given  to  fire  prevention,  and 
it  may  often  be  best  approached  through  gaining  the  understanding  of  local  people 
in  the  community.  Boundary  lines  of  property  must  be  surveyed  and  clearly  marked. 
Well  marked  property  lines  usually  prevent  accidental  timber  trespass  and  intentional 
theft  is  discouraged. 

Abandoned  fields  and  other  non -stocked  areas  can  be  planted  with  trees 
that  are  suited  to  the  site.  Predictive  sites  may  be  planted  with  walnut  or  other 
valuable  hardwoods.  During  these  operations  the  owner  may  develop  a system  of 
low-quality  roads  to  use  in  other  activities  such  as  fire  protection,  timber  stand 
improvement,  and  harvesting  the  timber  crops.  Large  forest  owners,  industries  and 
public  agencies,  construct  roads  to  higher  engineering  standards. 

The  actual  improvement  of  timber  stands  is  often  accomplished  through 
judicious  cutting.  Trees  of  merchantable  size  that  should  be  removed  may  be  marked 
and  sold.  Mature  and  partially  defective  trees  are  sold  to  make  the  harvest  attrac- 
tive to  the  buyer. 

The  owner  of  undesirable  noncommercial  trees  who  wishes  to  improve  his 
stand  has  two  solutions  to  his  problem.  He  can  develop  a market  or  he  can  remove 
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undesired  trees  by  girdling  or  poisoning.  From  o small  property  located  near  a town 
it  may  bo  possible  to  sell  some  fuel  wood  or  charcoal  wood.  Such  markets  are  restricted 
and  the  opportunity  to  sell  small,  defective  trees  from  large  forest  areas  does  not  exist 
at  present.  The  cost  of  Immediate  removal  or  harvest  may  be  more  than  offset  by  the 
replacement  of  poor  trees  with  better  quality  growing  stock. 

The  latter  choice  is  commonly  made;  the  technique  usually  called  TSI 
(timber  stand  improvement).  Worthless  trees  may  be  felled,  girdled  or  killed  by  the 
use  of  a chemical . 

The  objective  is  always  improvement  of  the  growing  stock  which  is  retained. 
Trees  with  decay  or  insect  damage,  crooked  stems  or  excessive  branching  are  removed. 
Crowded  clumps  are  thinned,  taking  the  poorer  individuals  and  leaving  the  better  trees 
properly  spaced  for  more  rapid  growth. 

Unmanaged  natural  stands  almost  always  contain  undesirable  species,  exces- 
sive decay,  insect  damage  and  other  defects.  Even  if  given  a chance  to  grow,  such 
stands  may  be  unable  to  respond.  Growth  of  satisfactory  quality  if  laid  on  a defec- 
tive foundation  contributes  little  to  the  value  of  the  stand.  Because  of  the  handicap 
under  which  such  stands  develop  in  early  life,  they  do  not  always  attain  desirable 
volume  or  quality  production  in  later  years.  Hence,  even  if  intensive  forestry  prac- 
tices were  applied  to  many  present  timber  stands,  we  could  not  expect  them  to  achieve 
optimum  productivity. 

The  Forest  Service  on  national  forest  land,  the  Missouri  Conservation 
Commission  on  state  forests  and  wildlife  refuges,  and  larger  private  owners  are  managing 
their  forests.  They  have  shown  that  forests  can  be  restored  with  proper  management. 

The  guiding  principle  of  public  agencies  is  to  furnish  wood,  water,  recreation,  wild- 
life habitat  and  forage  whenever  multiple  land-uses  are  compatible. 

There  are  examples  of  excellent  forestry  on  woodlands  of  small  owners  but 
this  is  the  exception  rather  than  the  rule.  Beyond  fire  protection  and  prevention  of 
timber  theft  small  owners  have  shown  little  interest.  Estimates  made  for  other  regions 
indicate  that  only  about  10%  of  the  small  woodland  owners  practice  forestry  or  con- 
servative timber  harvesting.  They  control  nearly  one-half  the  forest  land. 


I;  Ownership  problems 

The  absence  of  forest  management  on  timber  land  is  attributable  to  many 
reasons.  One  of  the  dominant  ones  is  a lack  of  owner  interest,  which  is  traceable  to 
* a variety  of  causes . many  owners  have  other  primary  interests  and  objectives  con- 
cerning use  of  their  land.  A farmer  with  a wood  lot  is  primarily  concerned  with  pro- 
ducing crops  and  livestock.  In  many  cases  the  woodlot  exists  because  the  area  is  not 
suited  for  field  crops  or  pasture.  Only  occasionally  does  he  have  an  opportunity  to 
work  in  his  woods  or  sell  timber.  Even  if  he  did  an  intensive  job  of  forestry,  his  tim- 
ber income  might  comprise  but  a small  share  of  his  total  income.  Others  recognize 
that  a woodlot  is  a savings  bank  into  which  they  have  stopped  making  deposits.  They 
top  it  periodically  for  income  but  spend  little  time  improving  the  timber  capital. 

Other  owners  buy  forest  land  chiefly  for  mineral  deposits  that  may  lie 
below  the  surface.  Others  speculate  on  a rise  in  value  of  standing  trees  (stumpage 
value).  They  buy  land,  hold  it  for  five  or  ten  years,  cut  everything  that  has  grown 
to  merchantable  size  and  sell  the  land  to  another  speculator. 

Another  type  is  the  owner  of  a submarginal  farm  or  one  that  is  less  than 
economic  size.  His  financial  resources  are  small;  perhaps  he  is  in  debt  continually. 

He  must  rely  on  his  forest  land  for  income  at  every  opportunity,  each  time  a few  trees 
reach  merchantable  size.  It  is  difficult  to  interest  this  man  in  forestry,  frequently  a 
long-term,  long-wait  activity,  when  his  major  problems  — food,  clothing  and  housing  — 
demand  immediate  solution. 

Still  another  class  of  owner  is  one  described  by  Farrell  ' in  a study  in 
Wayne  County.  He  owns  land  but  he  is  not  sure  why  he  bought  it  or  what  he  will  use 
it  for  — it's  just  a good  idea  to  own  land.  Such  owners  with  hazy  objectives  consti- 
tute a large  segment  of  the  total . If  forest  management  can  be  demonstrated  to  be 
profitable  or  desirable,  probably  by  a long  educational  process,  these  owners  may  be 
induced  to  adopt  timber  growing  as  a major  objective. 

Technical  forestry  assistance  is  available  to  land  owners  from  Farm  For- 
esters of  the  Missouri  Conservation  Commission,  financed  jointly  by  federal  and  state 
funds.  Farm  Foresters  at  Owensville,  Steelville  and  Farmington  advise  forest  owners 
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without  cost  on  management  and  timber  sales.  They  also  help  buyers  and  processors 
of  timber  locate  timber  supplies  and  assist  in  technical  matters.  Their  service  is 
effective  in  interesting  people  in  forest  management  and  most  owners  appear  grateful 
for  the  help,  teaching  a substantial  portion  of  the  owners  will  be  a long-term  task. 
Only  a small  percentage  of  the  land  owners  know  that  assistance  is  available.  The 
services  of  private  forestry  consultants  probably  will  be  needed  as  favorable  condi- 
tions hr  intensive  forest  management  develop,  accompanied  by  increased  interest  in 
forestry  by  land  owners . 

Other  Factors  That  Affect  Timber  Growing 

Deferred  returns 

As  an  investment  opportunity,  timber  growing  can  be  easily  misunder- 
stood. Regular  annual  yields  of  substantial  amounts  are  possible  only  from  a forest 
that  is  properly  organized  and  regulated  as  to  area,  stocking  and  tree  size.  In  an 
extreme  case,  that  of  an  entire  forest  of  immature  trees,  little  or  no  income  will  be 
received  until  some  timber  reaches  merchantable  size,  /vast  forest  properties  have  at 
least  some  merchantable  timber,  even  though  there  may  be  an  excess  of  young  trees. 
Since  their  merchantable  volume  is  usually  deficient,  there  may  be  a waiting  period 
during  the  period  of  accretion  of  value,  until  the  annual  flow  of  substantial  income 
begins. 

The  yield  in  money  per  unit  volume  of  product  and  per  acre  of  land  in 
many  instances  is  low.  But  the  initial  investment  in  forest  land  is  also  small,  usually 
under  $10  an  acre  in  Missouri,  if  there  are  no  additional  values  attached  to  the  land. 
The  cost  of  producing  a tree  crop  is  low.  Nature  does  most  of  the  work  — but  she 
can  be  assisted.  Gains  from  forest  investments  in  addition  to  those  from  timber  growth 
frequently  occur.  Stumpage  values  have  increased  steadily  over  the  past  60  years, 
with  pronounced  rises  occurring  during  periods  of  expanded  building  construction, 
introduction  of  new  uses  for  wood  and  shortages  of  high-quality  material,  long- 
term gains  are  indicated  for  the  future  because  of  increased  demand  for  wood.  Gains 
to  the  forest  owner  come  from  development  of  wood-using  industries,  more  efficient 
use  of  wood,  and  refinement  and  coordination  of  marketing  practices. 
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Mo  Heating 

At  the  present  time  utilization  of  wood  in  Missouri  is  dominated  by  small 
sawmills  and  other  small  single-product  industries.  Although  these  markets  are  wel- 
come ones  for  the  forest  owner,  he  is  hampered  by  being  able  to  sell  only  a small 
portion  of  most  trees.  For  example,  if  a sale  of  a tree  containing  stave  bolt  material 
is  made,  the  remainder  of  the  tree  can  rarely  be  sold  for  another  product  such  as  saw- 
logs.  Manufacture  of  a single  product  such  as  flooring  results  in  processing  residue 
that  might  be  used  for  charcoal,  if  a charcoal  firm  were  nearby.  Economic  ineffi- 
ciencies, for  which  processors  are  not  solely  responsible,  are  reflected  in  lower 
stum  page  values  for  the  forest  owner. 

Market  practices  in  general  are  informal  and  poorly  organized.  Buyers 
for  single-product  industries  operate  independently,  relying  on  previous  contacts  and 
word-of-mouth  to  uncover  new  supplies  and  to  control  production  of  logs  and  bolts. 

It  is  a workable  arrangement  but  not  the  most  efficient.  There  is  little  chance  for 
communication  between  the  buyer  and  forest  land  owners  previously  not  contacted. 
Buyers  tend  to  follow  established  patterns  so  long  as  they  can  locate  sufficient  taw 
material  to  keep  a plant  running  or  to  fulfill  their  quota. 

Uninformed  forest  land  owners  contribute  to  imperfect  marketing  con- 
ditions. The  owner  who  sells  timber  infrequently  has  difficulty  understanding  tree 
and  product  specifications,  which  appear  involved  and  crammed  with  strange  termi- 
nology. Too  often  he  takes  the  easy  way  out,  contacts  a single  buyer  and  sells  on 
a lump  sum  basis  with  meager  knowledge  of  either  the  volume  or  value  of  the  timber. 
This,  in  turn,  hurts  other  owners  who  try  to  do  a competent  {ob  of  marketing  because 
buyers  naturally  prefer  to  purchase  timber  on  their  own  terms. 

The  generally  undeveloped  and  poorly  organized  market  situation  sug- 
gests a desperate  need  for  marketing  research  with  the  objective  of  improving  the 
entire  market  organization  from  the  woods  to  finished-product  stage.  Both  wood- 
using  industries  and  forest  land  owners  can  benefit  greatly  through  improved  marketing 
efficiency. 
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Recent  morketing  changes 

Our  forest  economy  is  still  rather  lacking  in  co-ordination  and  integra- 
tion. Technological  progress  is,  however,  far  from  static.  In  recent  years  the  expan- 
sion of  charcoal  making  and  briqueting  has  provided  a market  for  small  hardwood  trees 
in  restricted  areas,  but  to  a large  degree  charcoal  wood  still  comes  from  land  clearing 
operations.  The  expansion  of  markets  for  pine  posts  end  poles,  treated  with  a pre- 
servative before  they  enter  the  consumer  market,  has  made  possible  the  beneficial 
thinning  of  thousands  of  acres  of  dense  young  pine  stands.  The  development  of  mecha- 
nized walnut  hulling  and  cracking  machines  and  new  uses  for  hulls  and  walnut  meat 
has  provided  a multi-million  dollar  market  for  woodlot  owners. 

The  increased  value  of  timber  stumpage  is  becoming  more  generally  recog- 
nized. An  increasing  number  of  owners  are  seeking  technical  aid  in  negotiating  tim- 
ber sales.  Buyers  are  increasingly  interested  in  bidding  on  timber  in  which  only  certoin 
trees  in  the  stand  are  sold,  including  some  that  would  have  been  regarded  as  culls  a 
few  years  ago.  Integrated  utilization  in  which  a buyer  of  timber,  say  for  a flooring 
plant,  will  channel  wood  suitable  for  veneer  or  other  higher  use  to  other  industries 
is  developing.  The  alert  timber  owner  may  profit  from  such  an  arrangement  by  receiving 
a higher  price. 

Roods 

In  general,  most  of  the  forests  of  the  Aneramec  Basin  are  accessible  by 
public  roads,  part  of  a well -developed  state  and  county  road  system.  Logging  costs 
do  not  vary  appreciably  because  of  a lack  of  transportation  routes.  Roads  adequate 
for  removal  of  relatively  small  per-acre  volumes  of  timber  can  be  bulldozed  at  low 
cost.  But  the  fact  remains  that  a heavy  rough  product  such  as  timber,  containing  a 
great  weight  of  water  and  material  that  eventually  ends  up  as  processing  residue,  can 
be  transported  economically  only  a relatively  short  distance.  Only  markets  within  l 

a short  distance  are  available  to  a given  timber  land  owner.  Other  rough  timber  pro- 
ducts of  high  value  or  those  containing  less  waste  can  be  transported  greater  distances. 
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Lond  taxes 

i<eal  property  taxes  on  forest  land  must  be  paid  annually.  The  owner  who 
sells  timber  at  frequent  intervals  can  pay  taxes  from  his  receipts  but  one  who  owns 
immature  timber  must  pay  taxes  year  after  year  from  other  sources  — an  added  invest- 
ment in  his  property. 

From  the  point  of  view  of  the  forest  owner  the  real  property  tax  principle 

is  far  from  ideal . Timber  grown  from  seedlings  to  sawtimber  may  be  taxed  80  times. 

If  the  tax  rate  or  assessed  value  is  excessive  the  cumulative  taxes  may  approach  or 

exceed  the  value  of  the  timber  when  it  is  harvested.  Because  of  inherent  difficulties 

in  fairly  assessing  forest  land,  lack  of  adequate  training  of  assessors,  and  lack  of  a 

requirement  that  forest  land  be  assessed  separately  from  land  in  other  uses,  forest  land 
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is  taxed  higher  than  other  types  of  rural  real  property.  However,  taxes  on  forest 
land  are  not  unreasonable.  In  26  counties  in  south  Missouri  the  average  tax  in  1953 
was  estimated  to  be  10.6  cents  per  acre.  By  1959  it  had  increased  62%,  to  16.6 
cents.  This  average  probably  is  representative  of  counties  in  the  basin.  The  increase 
is  understandable  because  expenses  of  county  government  have  advanced  with  infla- 
tion and  the  increased  demand  for  government  services.  If  timber  prices  keep  pace 
with  the  trend  of  increasing  taxes,  the  land  owner  is  no  worse  off,  but  if  taxes  rise 
faster  than  prices  for  commodities  and  services  the  land  owner  will  find  himself  gripped 
in  a tightening  vice.  To  what  extent  this  squeeze  can  be  tolerated  before  owners 
abandon  forest  management  in  favor  of  liquidation  cuttings  is  not  known. 

State  aid  to  land  owners 

The  State  Forestry  Act  of  1946  contains  a double-barreled  aid  to  private 
land  owners,  tax  relief  and  technical  forestry  assistance  including  protection  from 
fire  and  theft.  It  is  developing  into  an  effective  way  to  stimulate  interest  in  forestry. 
An  owner  of  40  acres  or  more  of  forest  land  may  voluntarily  enter  into  a 25-year 
contract  with  the  state.  The  Forest  Crop  Law  is  administered  by  the  Forestry  Division, 
Missouri  Conservation  Commission. 
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During  this  period,  the  owner  pays  taxes  on  a flat  assessment  of  $1.00 
per  acre.  On  the  average,  land  classified  as  Forest  Crop  Land  is  reduced  in  assessed 
value  by  $4.25  per  acre.  To  reimburse  the  county  for  loss  of  tax  revenue  the  state 
pays  $.  10  per  acre  annually.  The  state  also  pays  the  counties  $.07  per  acre  for  all 
state-owned  land,  in  lieu  of  taxes.  In  return,  the  owner  agrees  to  follow  sound  for- 
estry practices.  Timber  harvests  must  be  made  in  a manner  to  assure  restocking.  If 
the  owner  elects  to  harvest  timber  and  sell  it  within  the  25-year  period  he  poys  a 
yield  tax,  a percentage  of  the  stumpage  value  of  trees  cut.  To  induce  owners  to  hold 
their  timber  without  making  liquidation  cuts  in  order  to  build  up  the  timber  resource 
the  tax  rate  is  graduated: 


Percentage  tax 


Year  timber  is  cut 

1 - 10 
11  -20 
21  -25 


If  he  cuts  timber  after  the  agreement  expires  no  yield  tax  is  collected. 

It  is  apparent  that  the  owner,  is  relieved  of  part  of  his  tax  load.  He  also  benefits 
from  help  in  prevention  of  theft,  which  in  the  case  of  the  non-resident  own  r is  a 
very  valuable  service.  If,  during  the  25-year  period,  the  owner  observes  his  forest 
grow  into  a more  productive  condition  he  may  become  interested  in  timber  manage- 
ment. A benefit  to  the  public  can  result  through  the  development  of  a natural  resource 
and  a stable  tax  flow.  At  the  present  time,  73,300  acres  in  the  basin  are  classified 
as  Forest  Crop  Land.  Although  this  is  a small  part  of  the  total  forest  area,  forestry 
operations  such  as  timber  stand  improvement  performed  on  this  land  may  serve  as 
practical  demonstrations  to  other  forest  owners. 

Much  forest  land  is  known  or  thought  to  be  underlain  with  mineral  depo- 
sits. This  greatly  influences  buying  and  selling  of  land.  The  number  of  speculative 
purchases  for  future  mineral  development,  without  intention  of  managing  the  land  for 
other  uses,  is  unknown.  Mining  companies,  alone,  own  in  excess  of  125,000  acres. 

If  these  owners  are  willing  to  develop  a forestry  program,  they  can  greatly  affect  the 
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land-use  picture.  Timber  growing  in  the  Lead  Belt  region  would  be  profitable  because 
of  relatively  high  productivity  of  the  soils.  Short-term  timber  crops  such  as  posts, 
poles  and  pulpwood  can  provide  a source  of  income  until  mining  operations  begin  or 
supplement  employment  during  depressed  periods  in  mining. 

Timber  Products  and  Industries 

Forested  regions  support  a variety  of  industries  that  use  wood  as  a raw 
material . The  products  manufactured  depend  to  a large  degree  on  the  species  of  trees 
in  the  region.  The  size  of  industries  and  their  organization  are  determined  by  the 
nature  of  the  forest  resource:  size  of  trees,  physical  and  other  properties  of  the  wood, 
volume  available  per  unit  area,  and  total  volume  available  within  an  economic  pro- 
curement area . Industry  requirements  for  labor,  machinery,  power,  transportation, 
community  facilities  and  other  necessities  must  be  geared  to  the  raw  material  avail- 
able and  products  that  can  be  manufactured  to  compete  with  those  in  other  regions. 

Stages  of  processing 

Wood-using  industries  can  be  divided  into  2 groups  based  on  the  stage  of 
processing.  One  group  is  primary  manufacturers  concerned  with  initial  conversion  of 
a tree  into  a product  such  as  rough  lumber.  This  group  also  includes  industries  thot 
process  products  used  in  round  form  by  the  consumer,  such  as  fence  posts  which  hove 
been  treated  with  preservative.  Firms  in  this  group  include  loggers  who  fell  trees, 
buck  them  into  length,  and  haul  them  to  a processing  plant.  Most  primary  industries 
are  small,  independently-owned  firms  that  employ  less  than  a dozen  persons.  Many 
are  family  affairs.  The  owner  usually  participates  as  a worker  and  also  performs  a 
supervisory  function.  His  wages  may  be  the  only  return  he  receives.  Some  enter- 
prises are  poorly  financed,  run  with  a minimum  of  equipment.  They  are  inefficiently 
organized  and  lack  managerial  knowledge.  The  small  amount  of  working  capital 
they  con  obtain  requires  that  their  output  be  sold  weekly  to  meet  payrolls  and  other 
operating  expenses.  Business  failures  of  small  sawmills  are  common.  The  number  of 
firms  in  operation  fluctuates  directly  with  prices.  When  prices  decline  the  marginal 
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mills  go  out  of  business  or  remain  inactive  until  prices  rise. 

The  other  group  of  industries,  secondary  manufacturers,  converts  primary 
prorfects  to  a more  finished  form.  This  group  includes  firms  which  manufacture  furni- 
ture. flooring,  handles  and  barrels,  products  that  are  cut  or  shaped  from  rough  lumber 
or  heavier  dimension  stock.  The  secondary  processors  are  ordinarily  larger  and  better 
organized  and  financed  than  the  primary  ones.  They  are  better  able  to  weather  unfa- 
vorable fluctuations  in  prices  and  orders.  In  part  this  is  because  they  have  developed 
a number  of  market  outlets. 

Basis  for  estimates 

To  discuss  the  effect  of  forest  industries  on  the  economy  requires  detailed 
factual  information.  This  is  difficult  to  compile.  The  firms  are  widely  scattered  and 
personal  contact  is  the  best  method  of  securing  information.  In  obtaining  industry 
data  for  a limited  region  one  is  usually  confronted  with  situations  which  make  pre- 
cise estimates  difficult:  (1)  a plant  that  is  located  outside  but  draws  wood  from  the 
region,  (2)  a plant  within  that  draws  material  from  outside,  (3)  employment  of  a 
large  number  of  workers  on  an  irregular  or  part-time  basis,  (4)  collection  of  data 
during  a period  of  recession  for  a given  industry,  (5)  reliance  on  company  repre- 
sentatives for  verbal  estimates,  some  meaningful,  others  obvious  misstatements.  For 
these  and  similar  reasons  the  data  presented  should  be  regarded  as  approximations. 

They  were  collected  with  care  and  judgement  from  a number  of  sources  and  are 
believed  to  be  the  best  available  at  this  time.  Data  are  based  in  port  on  output  for 
1959  and  1960  and  estimated  output  for  1961 . As  such,  the  figures  represent  "current" 
activity  rather  than  full  capacity,  which  is  believed  to  be  considerably  greater. 

Products  and  output 

More  than  60%  of  the  timber  cut  in  Missouri  is  sawed  into  lumber  and 
over  90%  of  the  lumber  is  hardwood,  primarily  oaks.  Hardwood  lumber  demand  is 
Increasing  because  of  a swelling  population,  and  demand  is  expected  to  increase  from 
33%  to  66%  in  the  next  15  years,  depending  on  prices  of  competing  materials. 
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Lumber  is  used  in  rough  form  for  building  construction,  pallets,  and 
blocking  for  freight  shipment.  A substantial  volume  is  cut  into  cross  ties  and  a small 
amount  of  clear  lumber  is  used  for  furniture  and  fixtures.  The  largest  volume  of  oak 
lumber  produced  is  made  into  flooring. 

In  1960,  90  sawmills  were  operating  within  the  Meramec  Basin  or  were 
drawing  substantial  quantities  of  timber  from  the  area  (Table  2).  About  two-thirds 
of  the  mills  must  be  considered  part-time  operations,  sawing  intermittently  when 
prices  are  high  or  on  a custom  basis  for  local  needs.  Hence,  only  about  35  firms  are 
in  the  "commercial"  sawmilling  business,  producing  from  300,000  to  5 million  board 
feet  per  mill  annually.  Since  World  War  II  the  number  of  mills  has  declined  by  about 
50%.  During  the  war,  maximum  production  of  lumber  was  encouraged  and  lumber 
prices,  though  controlled,  were  attractive.  Previously  inactive  mills  resumed  sawing 
and  new  mills  appeared.  Unusually  high  demand  continued  after  the  war  and  prices 
soared  when  controls  were  removed.  In  the  1950's  demand  gradually  declined,  prices 
dropped  and  many  marginal  mills  went  out  of  business.  The  trend  in  recent  years  is 
away  from  the  small  portable  mill  and  toward  the  semi-permanent  mill,  with  more 
efficient  sawing  and  I umber -hand  I ing  equipment. 

The  wood-using  industries,  in  quantitative  terms,  are  shown  grouped  by 
class  of  product  in  Table  3.  Their  location  within  the  basin  is  shown  in  Figure  8. 

Sawmills  produce  slightly  more  thon  30  million  board  feet  of  sawed  pro- 
ducts. Four  of  the  mills  specialize  in  sawing  red  cedar  squares,  commonly  4x4  inches 
in  cross  section  and  4 to  8 feet  in  length.  They  cut  500,000  board  feet  annually 
worth  $60,000  when  sold  to  manufacturers  of  cedar  closet  lining  and  novelties,  land 
owners  receive  over  $14,000  from  soles  of  cedar  timber. 

Three  plants  consume  over  31  million  feet  of  rough  oak  lumber  to  make 
flooring,  one  of  the  most  important  wood-using  industries  in  terms  of  employment  and 
value  of  product. 

Charcoal  was  made  more  than  a century  ago  in  the  basin  for  use  in  iron 
smelting.  As  coke  replaced  charcoal  in  steel -mok ing  the  use  of  charcoal  dwindled  to 
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TABLE  2 

NUMBER  OF  ACTIVE  SAWMILLS  BY  PRODUCTION  CLASS, 
1959  ME  RAM  EC  BASIN 


Mill -production 
Class® 

Number 

Mills 

Percent 

1 - 99 

39 

43.3 

100  - 499 

35 

38.9 

500  - 999 

5 

5.6 

1000  - 5000 

11 

12.2 

Total 

90 

100.0 

° Annual  production  in  thousands  of  board  feet  lumbar  tally. 
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TABLE  3 


NUMBER  OF  MANUFACTURING  PLANTS,  SPECIES  USED,  AMOUNT  OF 
WOOD  PURCHASED,  AND  ANNUAL  OUTPUT,  MERAMEC  BASIN 


Products 

Number 
of  plants 

Species  of 
wood  used 

Wood  purchased 

Annual  output 

Rough  lumber 

90 

oaks,  cedar, 
other 

28,000  MBF° 

30,400  MBF 

Flooring 

3 

oaks 

31,400  MBF 

22,000  MBF 

Charcoal 

10 

oaks,  hickory 

62,700  cords 

24,000  tons 

Charcoal  . 
briquets 

-- 

charcoal 

21,300  tons 

23,000  tons 

Barrel  stoves 

2 

white  oaks 

156,000  stave  ft. c 

359,000  net  stoves'* 

Postsand 

poles 

4 

pine 

839, 800  pieces 

839, 800  pieces 

Dimension 

stock 

2 

walnut,  ash, 
maple, 
hockberry, 
oaks 

600  cords 

400,000  pieces 

High  polity 

oaks,  walnut 

250  MBF 

250  MBF 

°MIF  * thousond  board  foot. 


Estimated  production  of  two  plants  from  charcoal  produced  in  the  Meramec 

Basin. 

A stove  bolt  that  is  39  inches  long  and  measures  12  inches  across  a chord  on 
the  end  of  the  piece  from  one  point  to  the  opposite  point  on  the  circumference  of 
the  haartwood  contains  one  stove  foot. 

^A  net  stove  is  4.5  inches  in  width  and  36  inches  in  length. 

*Oak  veneer  and  walnut  stum  page  purchased;  logs  shipped  to  plants  outside  the 
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almost  nothing.  Recently  the  national  pastime  of  backyard  barbecueing  revitalized 
charcoaling  into  a prosperous  and  expanding  industry.  People  at  a beach  party  in 
California  or  on  the  Atlantic  Coast  may  well  be  using  charcoal  produced  in  the  basin. 

A typical  firm  consists  of  6 or  7 kilns,  each  the  size  of  a four-car  garage,  in  which 
dry  oak  and  hickory  is  burned  with  air  partially  excluded.  The  making  of  charcoal 
is  an  art  acquired  by  long  experience  — jealously  guarded  by  most  kiln  operators. 

Increasing  amounts  of  charcoal  are  briquetted  in  2 plants  that  draw  wood 
from  a large  area,  both  within  and  outside  the  basin.  Because  charcoal  is  used  largely 
for  outdoor  recreation  in  the  warm  seasons,  a large  inventory  is  built  up  at  briquetting 
plants  during  the  winter  to  supply  distributors  early  in  the  spring.  A possible  future 
development  in  charcoal  is  the  continuous  carbonizer.  Semi-portable,  it  is  designed 
to  burn  wood  chips  made  from  waste  or  small  trees.  If  its  use  in  the  woods  proves 
feasible,  timber  stand  improvement  might  be  done  commercially  on  thousands  of  acres 
of  ook -hickory  timber  stands. 

The  manufacture  of  barrel  staves,  though  important  in  Missouri,  is  not 
of  major  importance  here.  Two  stave  mills  are  operating  in  the  basin  but  the  output 
shown  in  Table  3 does  not  reflect  the  volume  of  bolts  cut  from  trees  in  the  basin  but 
hauled  to  mills  elsewhere.  These  staves  are  for  tight  cooperage,  that  is,  barrels 
that  hold  liquids.  White  oak  is  required  because  the  pores  of  the  wood  have  numer- 
ous mica-like  partitions  that  prevent  leakage.  With  other  liquids  now  packaged  in 
glam  or  lined  metal  drums,  the  major  use  for  tight  cooperage  is  the  storing  and  aging 
of  bourbon.  Because  each  stave  must  be  curved  to  form  a round  barrel,  an  unusual 
cylindrical  saw  with  teeth  at  one  end  is  employed  to  saw  properly  shaped  stoves. 

Pine  posts  and  poles,  round  and  rossed  smooth,  are  relatively  new  pro- 
ducts from  Missouri  forests.  They  are  trucked  to  St.  Louis  and  Illinois  plants  for 
preservative  treatment.  Farmers  are  using  more  treated  posts  in  preference  to  untreated 
ones,  even  at  greater  cost.  The  increased  service  life  more  than  pays  the  difference. 
Pale-type  buildings,  o framework  of  preserved  poles  set  in  the  ground  and  covered  with 
sheathing,  hove  become  popular  for  bams,  sheds  and  warehouses.  A new  market  has 
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developed  for  over  800,000  sticks  of  pine  annually,  previously  not  saleable. 

Dimension  stock  includes  material  for  hickory  and  ash  handles,  blanks 
for  furniture  legs  and  other  products.  The  category  of  high-quality  logs  includes  wal- 
nut gunstocks  and  furniture  and  white  oak  and  red  oak  for  furniture  face  veneer.  Log 
buyers  may  be  full-time  employees  of  the  processor  but  frequently  they  own  a store  or 
service  station  and  serve  as  a "collector"  for  a company  buyer.  The  volume  handled 
by  individual  buyers  is  small  and  difficult  to  estimate.  High-quality  walnut  logs  are 
sent  to  walnut  processors  in  western  Missouri  and  elsewhere  and  much  of  the  oak  goes 
to  Indiana  firms.  To  the  land  owner,  veneer-quality  walnut  and  white  oak  may  bring 
from  $200  to  $400  per  thousand  feet  stumpage . 

Employment 

What  do  these  industries  contribute  to  communities  in  the  basin?  They 
buy  gasoline  or  Diesel  fuel,  repairs,  electric  power,  and  they  pay  taxes.  Of  more 
importance,  they  provide  employment  in  a region  where  jobs  are  not  plentiful.  Jobs, 
in  turn,  provide  business  for  merchants.  The  industries  stabilize  economic  life  in  the 
community. 

More  than  800  persons  are  employed  plants  and  561  people  work  to  supply 
material  for  these  plants.  Almost  $2,300,000  is  paid  to  workers  but  individual  earn- 
ings are  not  high.  Sawmills  provide  employment  for  the  most  people  but  flooring 
plants^  are  not  far  behind  (Figure  9).  Employment  for  flooring  workers  is  steadier 
and  the  total  woges  received  is  greater  than  for  other  wood  industries.  Sawmills  and 
flooring  plants  combined  employ  over  700  workers  and  their  payrolls  are  two-thirds  of 
the  total  poid  by  all  wood-using  industries.  Charcoal  and  briquetting  firms  ^ employ 
more  than  300  persons  and  their  payrolls  exceed  $540,000.  Employment  and  payroll 
estimates  are  difficult  to  compile  because  of  irregular  employment.  The  estimate  in 
Figure  9 is  the  equivalent  of  regularly-employed  workers.  It  does  not  include  the 
fanner  who  brings  in  a truck  load  of  charcoal  wood  on  his  weekly  trip  to  town . Other 
workers  are  made  idle  by  seasonal  lay-offs  and  unfavorable  weather.  This  is  partic- 
ularly true  for  the  suppliers  of  bolts  and  logs.  Most  workers  hove  other  activities  such 


Payrolls  - thousand  dollars 


EMPLOYMENT  ANO  ESTIMATED  ANNUAL  PAYROLLS 
IN  WOOD-USING  INDUSTRIES,  MERAMEC  BASIN. 


Figure  9. 
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Charcoal  briquets 
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as  farming  to  supplement  wages  earned  from  timber  work. 

Value  of  output 

The  value  of  wood  purchased  for  processing  and  the  value  of  products 
output  further  describe  the  contribution  of  the  wood-using  industry  to  the  economy 
(Figure  10).  Land  owners  and  loggers  (also  suppliers  to  flooring  plants  and  charcoal 
briquetting  plants)  receive  $3,764,000  for  material  supplied  to  plants.  The  sales 
value  of  all  products  at  plants  is  $8,961,000.  This  figure  includes  "double  counting" 
in  the  case  of  part  of  the  rough  lumber  sold  to  flooring  plants  and  part  of  the  char- 
coal sold  to  briquetting  plants.  However,  because  these  transactions  took  place  with- 
in the  basin,  they  represent  a contribution  to  the  particular  industry  group  concerned. 
The  value  added  by  manufacturing  is  indicated  by  the  difference  between  the  above 
figures  — over  $5,000,000.  No  attempt  was  made  to  evaluate  the  return  to  owners 
of  wood  industries. 

The  importance  of  sawmilling,  flooring  and  charcoaling  firms  is  indicated 
both  by  the  value  of  raw  materials  and  finished  products,  about  90%  of  the  totals. 
These  firms  are  the  backbone  of  the  wood  industry.  Compared  to  the  dollar  value  of 
agricultural  output,  transportation,  mining  and  merchandising,  $8,961,000  may  be 
small.  However,  it  should  be  recognized  that  without  the  wood-using  industries, 
utilization  of  the  forest  resource  and  employment  of  people  would  be  limited. 

Forests  in  the  Future 

Signs  of  progress 

Although  the  post  has  bo*n  dismal,  there  ore  many  signs  of  a healthy 
future.  Much  progress  has  been  made;  much  more  improvement  is  needed. 

Forest  areas  are  receiving  and  responding  to  better  protection . Fire  has 
always  been  a major  problem  but  statistics  reflect  a decrease  in  area  burned.  Fire  in 
the  basin  is  tied  closely  to  the  people.  The  incendiarist  and  the  debris-burner  are 
still  active  but  protection  programs  are  becoming  increasingly  effective. 
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Open-range  grazing  has  decreased.  (Figure  II)  With  the  development 
of  more  valuable  cattle  breeds  and  the  growing  realization  that  a few  acres  of  improved 
pasture  can  replace  several  hundred  acres  of  woodland  grazing,  the  number  of  cattle 
in  the  woods  can  be  expected  to  decline. 

New  and  expanding  markets  are  providing  better  outlets  for  a variety  of 
wood  materials.  Higher  stumpage  values  result  from  competition  for  higher-quality 
timber.  With  rehabilitation  of  depleted  stands,  continued  expansion  by  industries 
seems  inevitable. 

Agency  programs,  development  of  a more  stable  industrial  structure  and 
increased  demand  for  wood  products  have  resulted  in  significant  changes  in  attitudes 
of  people  regarding  forest  land.  Wood  has  finally  been  recognized  as  a resource 
capable  of  contributing  to  the  economy  of  the  family,  industry,  and  the  community. 

local  populations  are  rarely  static  and  often  reflect  local  and  nationwide 
business  cycles.  Population  of  the  basin  has  been  declining,  generally  speaking, 
since  the  turn  of  the  century.  Minor  fluctuations  occur.  With  increased  national 
prosperity,  residents  have  moved  to  the  high-wage  industrial  areas.  In  periods  of 
depression,  they  have  returned  to  the  land.  Significant  is  the  fact  that  the  small  up- 
land family  farm  appears  to  be  passing  from  the  picture,  thus  providing  an  opportunity 
for  a consolidation  and  stabilization  of  forest  ownerships. 


Timber  management 

When  timber  is  grown  through  the  efforts  of  man  it  is  not  usually  econom- 
ical to  grow  large  trees,  the  kind  found  in  existing  natural  stands.  Possibly  a few 
high-value  trees  can  be  grown  to  a diameter  of  20  to  30  inches,  but  most  trees,  if 
grown  on  an  economic  basis,  must  be  harvested  when  they  have  attained  a diameter 
of  about  18  inches.  Both  shortleaf  pine  and  oak-hickory  stands  on  average  sites  prob- 
ably will  be  considered  mature  at  ages  of  70  to  80  years. 

If  timber  stands  are  to  produce  the  maximum  value,  they  must  be  adequately 
stocked  at  a young  age  with  desirable  species.  Then,  the  better  trees  can  be  brought 
to  maturity  in  a reasonable  length  of  time  before  carrying  costs  accumulate  and  possibly 
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exceed  the  final  value.  Management  of  our  forests  probably  can  be  handled  best  by 
growing  stands  of  even-age.  The  establishment  of  young  oak  or  pine  is  not  succe»ful 
under  all-aged  management  because  they  are  rather  intolerant  of  overstory  shode. 
Adequate  regeneration  requires  a heavy  cutting  in  the  mature  stand  to  create  open 
areas  for  seedling  and  sprout  establishment.  Removal  of  the  remainder  of  the  mature 
trees  after  the  young  stand  has  been  established  completes  the  regeneration  process. 
Logging  activity  in  harvest  operations  often  provides  a bare  mineral  soil,  ideal  for 
germination. 

In  order  to  increase  growth  on  the  better  trees,  several  thinnings  should 
be  made  between  ages  30  and  80  years,  probably  at  intervals  of  10  years  or  less  after 
a stand  averages  6 or  8 inches  in  diameter.  Thinnings  will  pay  for  themselves  if  local 
markets  develop  for  the  size  and  quality  of  the  material  removed. 

The  management  of  shortleaf  pine  where  it  grows  naturally  presents  rela- 
tively few  problems.  Several  characteristics  of  pine  tend  to  favor  its  management  in 
preference  to  other  species:  rapid  growth,  generally  straight  stems,  and  fewer  defects. 
Pine  stands  usually  occur  on  or  near  ridge  tops  and  on  middle  slopes  with  a south  or 
west  exposure. 

A hardwood  understory  can  develop  on  these  sites  but  the  hardwoods  are 
usually  inferior  to  pine.  Seedling  and  sapling  pines  growing  under  a canopy  of  hard- 
woods respond  well  to  overhead  release  during  the  first  20  to  30  years.  On  certain 
sites  this  makes  possible  the  conversion  of  mixed  stands  to  pure  pine  stands.  Aerial 
and  ground  spraying  with  selective  herbicides  has  proved  effective  in  providing 
release.  Because  of  the  danger  of  injury  to  animals  and  other  vegetation,  aerial 
application  requires  careful  control.  Its  use  is  highly  controversial. 

in  the  southern  part  of  the  basin,  stands  of  mixed  pine  and  oak  commonly 
are  found . In  young  pine-oak  stands  the  competition  from  the  oak  and  hickory  com- 
ponent is  severe,  often  suppressing  the  growth  of  pine.  On  better  sites  repeated 
treatments  must  be  made  to  reduce  hardwood  competition.  In  pine-oak  stands  of 
intermediate  age  the  entire  stand  may  convert  to  hardwood  if  the  pine  is  removed  by 
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cutting.  Conversion  of  such  a stand  to  pine  is  not  simple  because  hardwoods  are 
prolific  sprouters.  Natural  stands  with  at  least  70%  of  the  volume  in  shortleaf  pine 
usually  are  found  on  abandoned  fields  or  areas  disturbed  by  fire  or  other  influences. 
Under  these  conditions  pine  responds  quickly  and  competes  successfully  with  hard- 
woods. However,  if  growing  pine  is  the  major  objective,  one  or  more  treatments  to 
eliminate  hardwoods  from  pine  stands  may  be  necessary. 

Relatively  lihle  is  known  about  management  of  oak-hickory  stands. 
Experience  on  the  national  forests  indicates  that  it  is  possible  to  double  the  rate  growth 
of  unmanaged  stands.  With  optimum  management,  the  rate  of  growth  and  development 
of  oak-hickory  stands  can  exceed  that  of  pine  stands. 

The  present  oak -hickory  stands  are  essentially  even-aged.  That  is,  on 
an  area  from  less  than  an  acre  to  more  than  40  acres,  the  age  of  dominant  trees  are 
within  about  15  years  of  the  average  age.  Possibly  50%  of  the  basin's  forest  area  is 
occupied  by  stands  averaging  30  to  60  years,  but  small  remnants  may  be  90  to  250  years 
of  age. 

Regeneration  following  cubing  is  not  difficult  to  obtain  in  the  oak-hickory 
type.  Oaks  are  prolific  sprouters  as  well  as  heavy  producers  of  seed  so  that  some 
reproduction  is  usually  obtained  after  cutting.  However,  many  sprouts  are  insect 
infested.  A greater  problem  is  the  control  of  species  composition. 

The  major  problem  in  hardwood  management  is  rehabilitation  of  stands 
which  have  been  abused . Suitable  crop  trees  are  widely  scattered.  Attempts  to 
bring  the  most  desirable  trees  in  the  overstory  to  maturity,  while  often  warranted  and 
successful,  usually  do  not  result  in  yields  that  are  as  high  as  the  potential  of  the  site. 
Rehabilitation  measures  are  often  applied  too  late  in  the  life  of  the  stand  for  trees  to 
produce  the  maximum  possible  yield. 


Forests  as  an  investment 
18 

Farrell,  in  analyzing  costs  and  the  returns  possible  from  present  stands 
of  hardwoods  growing  on  average  quality  sites  (about  60%  of  the  forest  area)  found 
that  they  can  return  a profit  to  the  owner  only  if  cultural  management  is  undertaken. 
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This  conclusion  assumed  that  present  sawlog  prices  and  markets  would  prevail  and  that 
an  interest  rate  of  2.9%  would  be  applied  to  costs  that  must  be  carried  without  imme- 
diate income.  This  interest  rate  was  chosen  because  a forest  land  owner  has  the  alter- 
native of  investing  money  used  for  cultural  practices  in  a safe  investment  such  as 
long-term  bonds  issued  by  the  federal  government  which  earn  2.9%  interest.  Stated 
another  way,  an  owner  cannot  expect  a profit  from  growing  young  trees  to  maturity 
by  investing  only  in  land,  paying  taxes  but  doing  nothing  to  improve  the  timber  stand. 
Speculation  fas  been  common  in  the  past.  A speculator  may  buy  forest  land,  hold  it 
long  enough  for  a small  amount  of  merchantable  timber  to  develop,  harvest  the  timber 
at  increased  stumpage  prices  and  sell  the  land  at  a price  higher  than  the  original 
cost. 

Pure  pine  stands,  under  similar  conditions,  can  return  a profit  without 
cultural  treatment,  even  with  stands  that  are  partially  stocked.  The  area  of  pure  pine 
in  the  basin,  however,  is  relatively  small. 

If  stumpage  prices  of  hardwoods  increase  about  $10  per  thousand  ooard 
feet  above  present  levels,  fully-stocked  hardwood  stands  on  reasonably  productive 
sites  may  prove  to  be  a profitable  investment  without  timber  management.  But  for 
the  prospective  investor  this  seems  possible  only  if  land  values,  taxes  and  other  costs 
remain  at  present  levels.  Experience  during  the  last  10  years  indicates  that  both 
land  prices  and  taxes  are  increasing  at  least  as  rapidly  as  prices  in  other  sectors  of 
the  economy. 

Costs  and  returns 

Farrell's  analysis  of  the  records  of  several  owners  of  Ozark  forest  land 
who  hove  managed  their  timber  stands  under  a variety  of  conditions  indicates  that 
net  value  returns  expected  at  maturity  range  from  about  $1 1 to  $244  per  acre.  This 
is  equivalent  to  a net  annual  return  of  $.  18  to  $4.07  per  acre. 

With  cultural  management  of  hardwood  stands  growing  on  medium  to  good 
sites,  a return  of  $ I to  $4  per  acre  per  year  can  be  expected  during  an  85-year 
period  from  stand  establishment  to  final  harvest.  This  assumes  continuation  of  present- 
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day  costs,  including  interest  of  2.9%,  an  increase  of  stumpage  price  of  $15  to  $25 
per  thousand  board  feet  and  timber  volume  yields  estimated  by  empirical  methods. 

If  stumpage  prices  were  to  advance  to  $30  to  $40  per  thousand,  as  might  be  expected 
for  high-quality  timber,  and  a market  develop  for  hardwood  pulpwood  making  thin- 
nings possible,  net  returns  of  $5.25  to  $7.75  per  acre  per  year  appear  possible. 
Alternatively,  if  the  cost  of  management  is  high  with  stumpage  prices  as  low  as  $25 
per  thousand  board  feet,  a return  of  about  $1  per  acre  annually  from  hardwood  stands 
is  possible. 

Hardwood  stands  on  fair  sites  appear  marginal  under  present-day  costs 
and  prices  without  intensive  stand  management.  A stumpage  price  of  $26  per  thou- 
sand feet  is  required  to  break  even . 

Because  of  potentially  greater  yields  from  better  timber  sites,  more  funds 
can  be  invested  for  production  on  good  sites  than  on  poorer  ones.  Cumulative  total 
costs,  including  interest,  for  management  operations  as  currently  performed  in  managed 
stands  may  range  from  about  $90  to  $500  per  acre  over  an  85-year  period.  Older 
favorable  conditions  hardwood  stands  on  medium  to  good  sites  may  yield  gross  returns 
from  about  $200  to  $875  per  acre,  and  pine  stands  can  return  $400  to  $1,300  under 
intensive  management. 

Owners  who  have  acquired  land  supporting  well-stocked  stands  of  desir- 
able species  at  low  prices  are  in  an  excellent  investment  position  if  taxes  and  other 
costs  remain  at  low  to  average  levels.  Relatively  high  net  goins  are  possible  if  tim- 
ber management  is  undertaken  and  continued. 

Timber  potential 

Let  us  project  the  sawtimber  resource  forward  to  the  year  2000.  First, 
assume  that  no  major  changes  occur.  Present  markets  continue  for  sowlogs,  stave 
bolts,  charcoal  wood  and  other  products.  Perhaps  consumer  demand  increases  moder- 
ately. Markets  for  new  products  develop  but  they  are  local . There  are  no  major  new 
morkets  for  wood  throughout  the  basin.  The  forest  area  stabilizes  at  1 .45  million 
acres  by  1980  but  recreation  activity  and  land  purchases  by  individuals  and  organ!- 


rations  who  wish  to  maintain  forasts  in  a natural  state,  with  no  timbar  cutting  per- 
mitted, continues  to  shrink  the  commercial  forest  area  by  1,000  acres  per  year  — 
10,000  acres  each  decade.  Timber  cutting  and  losses  from  mortality  and  reduced 
growth  continue  to  remove  about  50%  of  the  saw  timber  inventory  every  10  years  — 
about  the  present  rote.  Growth  continues  to  add  to  the  timber  inventory.  Good 
forestry  is  practiced  on  public  lands  and  on  a small  proportion  of  the  privately-owned 
forest  area,  increasing  slightly  each  year,  but  with  no  pronounced  advances.  The 
private  lond  is  handled  largely  without  forestry  objectives.  This  condition  is  labeled 
"Extensive"  management  in  Figure  12.  The  total  sawtimber  inventory  beginning  in 
1960  is  926  million  board  feet,  previously  reported.  Timber  cutting  for  all  products 
and  other  sources  of  timber  drain  remove  46  million  board  feet  annually.  By  1970 
the  total  inventory  will  have  increased  to  944  million  board  feet  and  increased 
utilisation  will  step  up  the  harvest  to  47  million  feet.  This  trend,  projected  to  the 
year  2000,  will  result  in  a total  inventory  of  996  million  board  feet,  supporting  an 
annual  harvest  of  50  million  feet.  Average  per-acre  volume  will  have  increased 
from  1,235  to  1,355  board  feet,  a nominal  increase,  in  other  words,  the  present  saw- 
timber  resource  con  sustain  a harvest  of  46  million  feet  or  a little  more.  Of  course, 
this  is  a gross  comparison,  submerging  differences  in  growth  rates  of  species,  differ- 
ences in  site  quality  and  manner  in  which  cuttings  are  made.  Certain  refinements  in 
the  projection  are  lacking.  Nevertheless,  a status  quo  is  indicated. 

Con  the  forest  resource  be  more  fully  regulated  to  attain  greater  yields? 
Let  us  assume  a full-scale,  concentrated  rehabilitation  of  forest  stands;  the  forest 
is  put  in  the  best  possible  condition.  A vast  undertaking  I Assume  it  can  be  done  in 
20  years,  between  1960  and  1980.  It  would  be  at  a rate  similar  to  that  maintained 
on  the  national  forests  and  better-managed  private  lands.  The  reduction  in  forest 
area  and  rate  of  volume  growth  are  as  before,  with  one  major  difference:  the  timber 
harvest  during  the  first  2 decades  is  held  to  40%  of  the  total  sawtimber  inventory. 
Thereafter  the  cut  is  held  to  one-third  of  the  growth  until  the  resource  reaches  optimum 
stocking,  sometime  after  the  year  2000.  This  is  "Intensive"  management  in  Figure  11. 
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Storting  with  926  million  foot  in  I960,  the  annual  cut  is  held  to  37  million  feet,  con- 
siderably leu  than  the  "Extensive"  harvest.  Further,  some  of  it  represents  the  volume 
of  cull  trees  killed  or  removed.  The  reduced  cut  and  release  of  residual  growing  stock 
increases  the  total  volume  to  1,069  million  board  feet  in  1970.  Cultural  operations 
and  harvests  are  stepped  up  in  the  second  decade  to  43  millbn  feet  annually  and  the 
rehabilitation  job  is  essentially  completed  by  1980.  In  the  third  decade  the  annual 
harvest  is  held  to  29  million  feet  in  order  to  add  58  million  feet  of  growth.  This 
stand  recovery  permits  an  increased  harvest  in  the  following  decade.  By  2000,  the 
total  inventory  is  2.618  million  feet,  equivalent  to  3,560  feet  per  acre  in  contrast 
to  1,355  feet  under  "Extensive"  management.  The  allowable  annual  harvest  is  an 
impressive  70  million  feet. 

To  complete  the  picture  for  "Intensive"  management,  assume  that  mar- 
kets develop  for  poletimber  trees,  such  as  those  provided  by  paper  mills,  that  land 
owners  should  sell  to  practice  "good"  management.  As  the  saw  timber  inventory  in- 
creases there  is  less  area  in  poletimber  stands.  It  is  assumed  that  initial  poletimber 
area  is  40%  of  the  forest  area  and  that  it  decreases  to  30%.  These  stands  are  given 
intensive  treatment  during  the  next  10  to  20  years  to  eliminate  undesirable  growing 
stock  and  leave  residual  stands  ot  optimum  stocking  for  maximum  growth.  During  the 
first  10  yeors  it  is  assumed  thot  adequate  markets  are  developing,  but  a large  number 
of  cull  and  low-grade  trees  must  be  removed.  Starting  with  the  volume  of  poletimber 
trees  in  1960  of  3.938  millbn  cords,  harvests  ond  cultural  treatment  of  stands 
removes  4%  of  the  growing  stock  annually  or  158,000  cords  during  the  first  10  years 
(Figure  13).  One-third  of  the  growing  stock  is  harvested  in  each  of  the  following 
decades,  and  growth  replaces  the  volume  harvested.  By  2000  the  total  inventory 
stabilizes  at  3.3  million  cords  and  horvests  continue  at  1 10,000  cords  annually.  The 
overage  volume  per  acre  during  40  years  increases  slightly  because  the  forest  area  is 
declining. 

The  possibility  of  forestry  being  practiced  on  an  area  of  almost  1.5 
million  acres,  with  substontbl  cultural  treatment  completed  in  20  yeors,  with  adequate 
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markets  developing  as  needed,  is  indeed  remote.  A more  realistic  projection  in  light 
of  past  progress  lies  somewhere  between  the  "Extensive"  and  "Intensive"  extremes, 
but  a definite  forecast  is  too  subjective  to  attempt.  However,  it  is  apparent  that  the 
forest  resource  can  become  increasingly  important.  It  can  support  an  industrial  expan- 
sion eventually  if  it  is  conditioned  to  produce  greater  yields. 

Requirement  for  woods  labor 

The  huge  task  of  rehabilitating  timber  stands  will  require  a large  labor 
force.  If  it  is  assumed  that  1 million  acres  need  timber  stand  improvement  work,  a 
minimum  of  500,000  man-days  of  labor  will  be  required  to  complete  noncommercial 
work  such  as  girdling  small  trees.  Additional  work  including  planting  open  areas, 
soil  stabilization  on  exposed  slopes,  and  road  construction  will  increase  the  require- 
ment. Proposals  for  a youth  conservation  organization  similar  to  the  Civilian  Con- 
servation Corps  of  the  1930's  have  been  made  in  the  Congress.  It  is  apparent  that 
sufficient  useful  work  can  be  done  in  the  forests  of  the  Meramec  Basin  to  fully  utilize 
the  labor  of  such  a movement  for  an  extended  period  of  time.  The  results  of  a large- 
scale  work  program  would  serve  as  an  effective  demonstration,  and  the  social  benefits 
would  outweigh  costs,  particularly  if  a cost-sharing  plan  by  land  owners  and  future 
recreationists  could  be  devised. 

Development  of  recreation  and  watersheds 

To  achieve  improved  watershed  conditions  and  suitable  surroundings  for 
recreation,  certain  conditions  must  be  met.  Open-range  and  uncontrolled  grazing 
of  cattle  must  be  eliminated  to  minimize  soil  compaction  and  erosion,  and  to  make 
livestock  production  more  profitable.  Fire  prevention  and  control  must  be  so  effec- 
tive that  fire  no  longer  constitutes  a major  problem  either  to  the  land  owner  or  the 
public.  Open,  exposed  sites  under  all  types  of  land-use  must  be  handled  for  maxi- 
mum stabilization  of  soil . Future  road  construction  should  be  designed  to  permit 
drainage  from  stabilized  cuts  and  ditches.  On  steeper  slopes  logging  of  timber  may 
require  modification  to  protect  watershed  and  soil  values. 
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Probably  the  major  change  in  land-use  of  the  basin  will  be  increased 
recreation . Swimming,  lake  fishing,  camping,  picnicking,  boating  and  cottage 
developments  are  concentrated  on  a relatively  small  part  of  a given  land  area.  The 
Meramec  Springs  Recreation  Area  near  St.  James,  administered  by  the  James  Foun- 
dation, is  illustrative.  In  I960  there  were  220,000  visits  to  this  area.  Within  a 
total  area  of  1,600  acres,  only  80  acres  were  intensively  used.  This  5%  of  the  area 
is  adjacent  to  the  springs  and  streams . On  large  areas,  the  concentrated  forms  of 
recreation  may  take  place  on  an  even  smaller  portion.  A recent  study  by  the  Forest 
Service  to  locate  and  define  areas  suitable  for  intensive  recreation  on  the  Missouri 
National  Forests  indicates  that  1,200  acres  within  a total  area  of  900,000  acres  have 
recognized  value  for  recreation  use,  less  than  0.002%.  Other  forms  of  recreation 
such  as  hunting,  enjoyment  of  scenic  values,  stream  fishing  and  nature  study  may 
extend  over  large  areas.  To  provide  surroundings  of  maximum  value  certain  practices 
deemed  best  for  growing  timber  may  require  modification.  Timber  cutting  along  roads, 
streams  and  other  courses  of  travel  by  recreationists  must  be  light  to  reduce  the  amount 
of  logging  slash.  But  recreation  and  timber  harvests  on  adjacent  areas  are  compatible 
if  logging  is  done  properly. 

Improved  wildlife  habitat 

Where  wildlife  management  is  an  important  objective,  timber  stand 
improvement  operations  must  be  modified  to  leave  den  trees  and  provide  other  favor- 
able conditions  for  wildlife.  On  the  other  hand,  timber  cutting  operations  can  pro- 
vide open  areas  with  increased  forage  suitable  for  game  animals.  Although 
unsubstantiated  by  precise  information,  estimates  indicate  that  optimum  conditions 
for  deer  require  only  a minor  reduction  in  the  most  desirable  tree  stocking  for  timber 
production.  In  actual  practice,  open  areas  would  be  interspersed  with  timber  stands, 
occurring  os  areas  of  less  than  1 acre  to  several  acres  in  size. 

In  connection  with  wildlife  management,  sacrifices  of  timber  growth  to 
provide  better  wildlife  habitat  can  be  minimized  for  the  land  owner.  If  sportsmen 
were  to  accept  fee  hunting  and  leasing  of  private  lands  for  hunting,  the  owner  could 
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realize  tome  return  from  his  efforts  to  provide  wildlife  habitat/  and  he  would  hove  an 
incentive  to  forego  a single-purpose  timber  growing  objective.  This  approach  is  widely 
used  in  European  countries  and  to  a lesser  extent  in  some  regions  of  the  United  States, 
for  example,  the  Southeast.  Seasonal  or  long-term  leasing  to  groups  or  individuals 
can  provide  a controlled  harvest  of  game,  income  to  the  land  owner  and  better  hunt- 
ing to  the  lessee.  During  the  1960  deer  season  land  owners  in  Douglas  County,  among 
others,  successfully  charged  hunters  $5  to  $10  for  hunting  privileges.  Fee  hunting  and 
loosing  must  not  be  interpreted  as  a proposal  to  limit  the  program  of  the  Missouri  Con- 
servation Commission  to  manage  game  resources  nor  to  restrict  the  Commission  from 
providing  public  hunting  areas,  rather  they  would  supplement  the  state  program,  land 
owners  would  become  partners  with  the  state  in  promoting  wildlife  management. 

Industrial  use  of  wood 

Several  influences  of  regional  and  national  scope  will  affect  future  expan- 
sion of  industries  that  use  wood,  aside  from  future  development  of  the  forests  of  the 
Metamec  Basin.  Consumer  demand  and  price  relationships  with  competing  materials 
will  strongly  influence  wood  consumption  in  the  future.  The  intensity  of  future  com- 
petition among  industries  located  in  other  regions  will  influence  industry  migration 
to  less-developed  areas,  including  Missouri.  With  several  pulp  mills  competing  for 
wood  in  the  some  procurement  area  along  with  industries  that  make  other  wood  pro- 
ducts, competition  can  be  intense,  as  it  is  in  parts  of  the  South  today.  It  appears 
reasonable  that  at  least  some  of  these  firms  will  seek  plant  locations  in  other  areas 
in  the  future.  An  all-important  factor  in  the  development  of  expanding  wood  markets 
In  the  basin  is  the  development  of  technology  which  will  permit  wider  use  of  hard- 
wood raw  material.  Although  hard  hardwoods  are  used  to  make  paper  pulp,  technical 
problems  and  lack  of  markets  for  the  products  make  more  widespread  use  of  these 
species  unprofitable  at  the  present  time.  Technology  along  with  economic  and  other 
resource  factors  must  be  favorable  to  expect  such  large-scale,  large-investment 
industries  to  locate  here.  When  estimated  at  present  price  levels  and  current  labor 
efficiency,  by  the  year  2000  the  cost  of  "Intensive"  forest  management  will  be 
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$3,300,000  greater  par  year  than  that  for  "Extensive 11  forest  management.  The  value 
added  by  manufacture  of  products  made  from  wood  can  be  $24,600,000  greater  under 
"Intensive"  forestry  and  fully  developed  industrial  use  of  wood. 

Aside  from  development  of  industries  that  make  new  products,  the  oppor- 
tunity to  increose  the  production  of  existing  industries  and  the  opportunities  for  timber 
growing  are  linked  to  improved  market  organization  and  practices.  The  advantages 
of  on  organisation  set  up  for  integrated  buying  of  several  complementary  rough  wood 
products  need  investigation.  The  organization  of  cooperatives  by  land  owners  to 
gain  the  advantage  of  large-scale  sales  is  one  possibility.  Broker-operated  concen- 
tration yards  that  will  buy  not  only  logs  and  bolts  but  also  rough  products  is  another. 
Another  marketing  structure  or  organization  which  can  provide  for  planned,  coordinated 
utilisation  of  wood  by  several  plants  will  benefit  both  timber  owners  and  industries. 

Industry  centers 

Integrated  utilization  demands  that  plants  which  can  more  fully  utilize 
trees  be  located  close  together  so  that  residue  from  one  plant  can  be  used  by  another. 
The  most  desirable  locations  for  industries  require  consideration  of  other  equally  impor- 
tant factors,  such  as  available  labor,  building  sites,  electric  power,  suitable  trans- 
portation by  rail  and  truck,  and  desirable  community  facilities  which  will  foster  stable, 
happy  workers  and  management.  Within  the  Meromec  Basin  an  industrial  wood  center 
b alreody  developing  at  Salem.  Several  medium-sized  sawmills  are  located  here,  as 
well  as  a flooring  plant,  charcoal  kilns,  a charcoal  briquetting  plant,  and  a post  and 
pole  yard.  Potosi  and  St.  Clair  are  located  tributary  to  extensive  timber  areas  and 
have  transportation  and  town  facilities  which  can  be  strengthened  for  industries  that 
produce  similar  products.  Outside  the  basin  potential  timber  centers  are  Poplar  Bluff, 
Fredericktown  and  Cape  Girardeou.  Paper  mills  are  more  likely  to  locate  south  of 
the  bosin,  closer  to  the  main  pine  resource,  or  along  the  Missouri  and  Mississippi 
Rivers,  with  convenient  access  to  soft  hardwoods. 

In  the  metropolitan  area  of  St.  Louis  there  are  many  firms  which  use  wood 
for  secondary  manufacture.  The  volume  of  wood  they  use  is  relatively  small  but  its 


value  is  high.  Most  of  them  use  dimension  stock  produced  in  other  regions  of  the 
United  States  because  the  physical  properties  of  the  species  are  suited  for  their  pro- 
duct and  supplies  through  highly  organized  wholesaling  firms  are  reliable.  It  is 
possible  that  Missouri  species  would  prove  equally  suitable  for  at  least  some  products 
if  a reliable/  large-scale  supply  develops  from  better  organized  markets  in  Missouri. 
Dimension  stock  and  lumber  can  be  delivered  from  within  Missouri  to  St.  Louis  mar- 
kets at  lower  cost  than  shipments  made  from  distant  sources  because  of  smaller  trans- 
portation charges. 

Benefits  from  intensified  processing 

From  the  social  point  of  view  the  contribution  of  forests  is  measured 
according  to  benefits  gained  for  society.  In  the  economic  sector,  the  contribution 
of  forests  may  be  indicated  by  employment  provided  to  people  engaged  in  woods  and 
processing  work  and  the  attending  benefits  that  communities  receive  from  wages  entering 
the  local  trade.  From  tree  stump  to  final  consumer  each  stage  of  processing  adds  value 
to  the  final  product.  Each  completed  stage  adds  profit  to  the  firm  and  increases  pay- 
rolls to  the  community.  As  a rule#  the  large  increases  in  value  occur  in  secondary 
manufacture/  when  processing  is  most  complex.  The  more  of  these  processes  that 
occur  in  the  locality  in  which  the  tree  was  grown,  the  greater  the  benefits  to  the  com- 
munity. This  is  accepted  generally  but  little  knowledge  is  available  on  how  much 
each  step  or  process  in  the  chain  increases  profits  or  local  benefits.  Worley  ana- 
lyzed operating  records  of  successful  manufacturers  in  eastern  Kentucky.  He  found 
that  an  integrated  wood  business  producing  2 million  board  feet  annually  (the  output 
of  the  larger  mills  in  the  Meramec  Basin)  of  air-dried  dressed  lumber,  siding,  molding 
and  specialty  products  such  as  truck  beds  — in  contrast  to  producing  the  some  volume 
of  green  lumber  — can  change  its  receipts  and  expenditures  as  follows: 
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Receipts 


Sales 

101 

Expenditures 

Purchase  of  wood 

0 

Payroll 

130 

Equipment 

270 

Power 

130 

Other 

130 

Unaccounted  for  margin 

160 

These  ratios  are  based  on  an  increase  in  receipts  from  $123,900  to 
$259,600  and  an  increase  in  expenditures  from  $104,500  to  $209,600.  Thus,  it 
appears  possible  to  double  sales  from  the  same  amount  of  raw  material  by  continuing 
the  processing.  This  is  accompanied  by  an  increase  in  returns  to  both  labor  and 
capital,  in  this  case  about  two-and-one-half  times  greater. 

Involved  processing  such  as  the  manufacture  of  pulp  and  paper  products 
can  increase  the  value  added  by  manufacturing  from  4 to  5 times  that  added  by  saw- 
ing green  lumber. 

Employment  opportunity 

Labor  requirements  can  be  estimated  using  the  annual  harvests  of  timber 
suggested  in  Figures  12  and  13  as  a base.  Figure  14  indicates  potential  employment 
in  the  wood-using  industries  and  forest  operations  combined  under  the  estimated  levels 
of  "Extensive"  and  "Intensive"  forestry.  In  arriving  at  this  estimate  it  is  assumed 
that  2 man-days  are  required  to  log  and  haul  1,000  board  feet  of  sowtimber  to  a mill 
and  that  milling  and  seasoning  require  3 man-days  per  thousand  bocrd  feet.  Other 
processing  requires  from  5 to  7 man-days  per  thousand  board  feet,  increasing  as  the 
processing  becomes  more  complex.  Logging  of  cordwood-sized  material,  it  is  assumed, 
requires  1 man-day  per  cord  and  that  further  processing  requires  3 to  7 man-days  per 
cord  depending  on  the  number  of  stages  of  processing.  Timber  stand  improvement  work 
was  assumed  to  require  0.5  man-day  per  acre. 
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Under  "Extensive"  forestry  the  total  labor  requirement  during  the  decade 
beginning  in  1960  is  588, 000  men -days  and  this  increases  during  the  following  40  years 
to  718,000  man-days.  This  is  equivalent  to  almost  2,800  men  in  1960,  increasing  to 
3,600  men  in  the  year  2000.  Because  of  the  assumptions  concerning  increased  second- 
ary processing,  the  number  of  men  employed  is  somewhat  higher  than  that  reported  in 
Figure  9,  but  the  primary  purpose  of  these  figures  is  to  compare  them  with  employment 
under  "Intensive"  forestry.  Employment  under  "Intensive"  forestry,  with  adequate 
markets  for  all  the  material  indicated  for  cutting  in  Figures  12  and  13,  shows  that  a 
total  of  508, 000  man-days  is  required  during  the  next  decade,  but  because  of  increased 
utilization  of  poletimber  stands  and  increased  processing,  the  labor  requirement  is 
expected  to  increase  to  1 , 720, 000  man-days  by  the  year  2000.  The  equivalent  num- 
ber of  fully-employed  men  is  2,500  in  1960,  increasing  to  8,600  men  at  the  end  of 
40  years.  The  increased  employment  potential  through  secondary  processing,  as  well 
as  a greater  timber  harvest  at  the  end  of  the  40-year  period,  would  result  in  two-and- 
o-half  times  as  many  men  gainfully  employed  in  woods  and  plants  under  "Intensive" 
forestry . 

With  wage  rotes  increasing  from  $1 .00  per  hour  in  1960  to  $1 .80  per 
hour  in  2000,  the  estimated  value  of  payrolls  are  shown  in  Figure  14,  based  on  man- 
days  of  8 hours.  The  large  number  of  workers  required  under  "Intensive"  forestry, 
particularly  for  secondary  processing,  results  in  a greatly  expanded  payroll  value 
compared  to  "Extensive"  forestry. 

Conclusion 

As  in  other  parts  of  the  state,  the  forests  of  the  Meramec  Basin  are  emerg- 
ing from  a long  period  of  abuse  and  wasteful  treatment.  Complete  recovery,  to  the 
most  productive  condition,  will  require  several  decades,  but  major  increases  in  for- 
est production  and  utilization  are  possible  within  the  next  20  to  30  years.  The  forest 
potential  of  the  Meramec  Basin  probably  never  will  reach  that  of  areas  of  similar  size 
in  the  Pacific  Northwest  and  the  South,  where  timber  grows  faster  and  the  forest 


economy  it  already  highly  developed.  In  part/  this  will  be  compensated  for  by  lower 
transportation  cosh  because  of  the  close  proximity  of  forests  and  industries  to  centers 
of  population . Thus,  it  appears  that  forests  can  make  an  important  contribution  to 
the  future  wood-products  economy  of  the  basin.  The  potential  benefits  from  forests 
to  successful  recreation  and  watershed  management  also  are  significant.  Both  pub- 
lic agencies  and  forest  land  owners  must  recognize  this  as  an  opportunity  for  inten- 
sive land  management  that  will  aid  the  orderly  development  of  the  basin. 


I 


REFERENCES 


i 


i 

: 

| 


i 


4 


1.  Valuable  suggestions  were  made  by  Farm  Foresters  Gene  W.  Grey, 
Ramon  0.  Gass,  John  P.  Slusher  and  District  Forester  John  R.  Ku liman,  of  the 
Missouri  Conservation  Commission;  C.  Lewis  Harrison,  Lawrence  L.  Sluzalis,  and 
Frank  W.  Meyers  of  the  Missouri  National  Forests,  U.S.  Forest  Service;  Robert 
E.  Elgin,  Manager  of  the  James  Foundation;  and  my  colleague,  Professor  Lee  K. 
Raulsell. 

2.  Based  on  Forest  Service,  Timber  resources  for  America's  future. 

Forest  Resource  Report  No.  14,  U.S.  Dept,  of  Agriculture,  Washington,  1958. 

3.  Stanford  Research  institute,  America's  demand  for  wood  1929-1975, 
Stanford  Research  Institute,  Stanford,  1954. 

4.  A board  foot  is  a piece  of  wood  one  foot  square  and  one  inch  thick. 

5.  Forest  Service,  Timber  resources  for  America's  future.  Forest  Resource 
Report  No.  14,  U.S.  Dept,  of  Agrilculture,  Washington,  1958. 

6.  Data  from  preliminary  estimates  of  the  1959  Forest  Survey,  Mo.  Agr. 
Expt.  Sta.,  Central  States  Forest  Expt.  Sta.  and  Lake  States  Forest  Expt.  Sto. 
cooperating;  from  King,  Roberts,  and  Winters,  Forest  resources  and  industries  of 
Missouri,  Mo.  Agr.  Expt.  Sta.  Res.  Bull.  452,  Columbia,  Dec.  1949;  and  from 
field  observation  by  several  individuals. 

7.  Shortleaf  pine  and  cedar. 

8.  Blackgum,  cottonwood  and  sycamore  are  examples  of  soft  hardwoods. 

9.  Oaks,  hickories  and  ash  are  hard  hardwoods. 

10.  Proportion  of  land  in  each  site  class  reported  in  Forest  Service,  Timber 
Management  Plan,  Missouri  National  Forests,  U.S.  Dept,  of  Agriculture,  Preliminary 
Plan,  1960. 

11.  Brohn,  A.  and  Baskett,  T.S.,  Free  livestock  range  in  Missouri,  Mo. 
Agy.  Expt.  Sto.,  Bull.  761,  Columbia,  1961. 

12.  Manuscript  on  private  forest  land  owneship  in  Wayne  County,  Missouri, 
to  be  published  by  John  H.  Farrell,  Forest  Economist,  Central  States  Forest  Experi- 
ment Station,  Forest  Service,  U.S.  Dept,  of  Agriculture. 

13.  Smith,  R.C.,  Taxation  of  forest  land  in  South  Missouri,  Mo.  Agr. 

Expt.  Sto.  Res.  Bull.  624,  Columbia,  1957. 


I 


I 


63 


■I 

* 

1 » 

it 

i 


■ij 


i 


L 


14.  Mo.  Agr.  Expt.  Ski.,  Research  Project  406,  Timber  products  mar- 
keting, and  estimates  of  farm  foresters,  industry  foresters,  wood  buyers  and  the 
writer. 

15.  Workers  employed  by  suppliers  of  lumber  to  flooring  plants  included 
under  rough  lumber. 

16.  Workers  employed  by  suppliers  of  charcoal  included  under  charcoal. 

17.  Adapted  from  a manuscript  on  economics  of  timber  production  on 
small  forests  in  the  Missouri  Ozarks,  to  be  published  by  John  H.  Farrell,  Forest 
Economist,  Central  States  Forest  Experiment  Station,  Forest  Service,  U.S.  Dept, 
of  Agriculture. 

18.  From  processed  paper  presented  December  9,  1960,  before  the  Kark- 
hagne  Club,  Salem,  Missouri,  by  John  H.  Farrell,  Forest  Economist,  Central  States 
Forest  Experiment  Station,  Forest  Service,  U.S.  Dept,  of  Agriculture. 

19.  Annual  consumption  of  wood  reported  in  Table  3 totals  the  equivalent 
of  approximately  30  million  board  feet.  The  additional  16  million  feet  represents 
disposal  of  wood  which  was  not  estimated  in  Table  3,  such  as  for  fuelwood,  losses 
of  timber  from  destructive  agencies  and  mortality  caused  by  tree  competition. 

20.  Worley,  D.P.,  Local  benefits  from  timber  industry  expansion.  Central 
States  Forest  Expt.  Sla.,  Technical  Paper  172,  Forest  Service,  U.S.  Dept,  of 
Agriculture,  Columbia,  May  1960. 


J 

j 

j • 

. 

; 

I 

i 

I 

i 


TABLE  OF  CONTENTS 


List  of  Tobies  . . . . 

List  of  Illustrations . * . . . 

Suonoary 

Introduction 

History  of  Recreation  in  the  Meramec  Basin  , . , . 
Types  of  recreational  use 
Changes  in  recreational  use 
Economic  and  social  foe  tori  inducing  change 
Physical  changes 

Present-day  Recreational  Use  of  the  Meramec  Basin 
Springs 
Caves 

Other  attractions 
Land  ownership 
Public  land 
Semi-public  land 
Private  land 

Future  of  Recreation  in  the  Meramec  Basin  .... 
Future  demand  for  outdoor  recreation 
Future  supply  of  recreation  facilities 


iv 

iv 


2 


7 


18 


LIST  OF  TABLES 

Table  Page 

1.  Springs  in  the  Mcramec  Basin  11 

2.  Caves  in  the  Meramee  Basin  12 

LIST  OF  ILLUSTRATIONS 

Meramee  Basin,  General  Map  Frontispiece 

Figure  Page 

1.  Meramee  Basin,  Cabins,  Clubs  and  Cottages,  about  1940  3 

2.  Typical  Club,  houses  along  the  Bonks  of  the  Meramee  River  6 

3.  Air  View  of  Meramee  River  in  the  Vicinity  of  Gravel  Workings  6 

4.  Meramee  Basin,  Resorts  and  Swimming  Pools  -7 

5.  Meramee  Basin,  Caves  and  Springs  10 

6.  Meramee  Basin,  Public  Recreation  Areas  14 


I 


Chapter  4 


kecreational  and  scenic  resources 

Summary 

Because  of  the  limited  resource  base  for  agriculture  and  some  other  activities, 
and  because  of  favorable  topography,  vegetation,  and  population  density  characteristics, 
the  use  of  the  Meramec  Basin  for  recreation  is  likely  to  be  its  most  important  use. 

These  factors  have  resulted  in  fairly  intensive  recreational  use  in  the  past,  particularly 
by  people  of  the  St.  Louis  area.  However,  recent  years  have  witnessed  a decline  in 
recreational  use  of  the  Meramec  because  people  now  demand  better  facilities  and  can 
reach  them.  Clearer  water  than  can  be  found  in  most  of  the  Meramec  is  available  in 
streams  in  the  Current  or  Black  River  basins.  Swimming  pools  also  provide  clearer 
water  and  more  convenience.  Large  artificial  lakes  constructed  in  the  Osage,  White, 
Black,  St.  Francois,  and  Tennessee  River  basins  provide  larger  water  surfaces  to  satisfy 
the  demand  for  certain  kinds  of  recreation  activity.  The  deterioration  of  both  the 
natural  and  man-made  recreation  facilities,  coupled  with  increases  in  the  income  and 
mobility  of  recreationists  is  largely  responsible  for  the  increasing  tendency  to  bypan 
the  Meramec  Basin. 

Tho  present  recreation  resources  of  the  Meramec  are  the  springs  and  caves  which 
abound  in  this  region,  and  the  pleasant  wooded  slopes  and  streams  which  are  clearer 
and  less  intensively  used  for  other  purposes  than  any  other  streams  at  comparable  dis- 
tances from  St.  touis.  Large  numbers  of  St.  Louisans  still  use  the  recreation  facilities 
of  the  Meramec,  although  the  proportion  is  less  than  it  was  30  years  ago.  In  addition 
to  the  recreational  use  of  private  facilities,  several  large  tracts  of  public  land  in  the 
basin  receive  moderate  to  heavy  use  by  recreationists. 

The  future  of  recreation  in  the  Meramec  Basin  will  be  largely  governed  by 
public  decisions  concerning  the  development  of  water  Recreation  resources  in  the 
basin.  Further  increases  in  population,  income,  leisure  time,  and  mobility  will  provide 
an  opportunity  for  recreational  development  which  is  matched  by  few  other  areas  in 
the  country . 

introduction 

One  of  the  major  uses,  both  actual  and  potential,  of  the  Meramec  Basin  area 
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it  for  recreation.  Mott  of  the  land  in  the  basin  is  not  of  high  enough  quality  to 
compete  successfully  with  agricultural  land  in  other  areas.  Some  agricultural  products 
will  be  produced,  however,  and  forest  products  and  minerals  should  continue  to  grow 
in  importance.  Light  industrial  and  trade  activities  will  continue  to  lend  economic 
support  to  the  region.  Without  belittling  the  importance  of  these  types  of  economic 
activities,  meeting  recreational  needs  seems  to  be  the  distinctive  contribution  the 
basin  can  make  to  the  region  as  a whole,  which  includes  St.  Louis  and  surrounding 
parts  of  the  midwest  within  a radius  of  100  to  200  miles.  Both  public  and  private 
action  can  influence  this  use  and  take  advantage  of  the  potential  by  wise  planning. 

The  non '-recreational  uses  are  discussed  in  other  chapters.  This  chapter  deals 
with  the  recreational  aspects  of  the  Meramec  Basin  and  the  St.  Louis  area  — past, 
present,  and  future. 

History  of  Recreation  in  the  Meramec  Basin 

The  Meramec  Basin  area  has  long  been  used  by  St.  Louisans  and  others  for 
recreational  purposes.  The  land  to  the  north  and  east  of  St.  Louis  is  less  wooded  and 
less  hilly  than  the  Ozarks,  is  more  completely  preempted  by  agricultural  uses,  and 
is  somewhat  cut  off  from  the  city  by  the  Mississippi  and  Missouri  Rivers.  By  contrast, 
the  Meramec  area  is  hilly  and  wooded,  is  not  intensively  used,  is  located  relatively 
close,  and  possesses  several  good-size,  clear  streams.  (See  maps  in  Volume  II, 

Chapter  1.) 

Types  of  recreational  use 

The  part  of  the  basin  closest  to  the  metropolitan  area  has  received  the  most 
intensive  development,  ^ but  recreational  use  extended  even  up  into  the  headwaters 
area.  (See  Figure  I .)  In  the  pre-outomobSle  era  the  Missouri  Pacific  and  Frisco 
Rail  roods  encouraged  recreational  use  by  scheduling  special  weekend  trains  to  carry 
recreationists  into  the  basin.  At  intervals  along  these  railroad  lines  small  stations 
existed,  and  around  these  stations  recreation  facilities  of  various  sorts  sprang  up. 

^ill  T.  Crawford,  "The  Meramec  — St.  Louis  Playground",  The  Rivers  of  Missouri, 
Missouri  Conservation  Commission,  Columbia,  Mo.,  no  date,  pp.  19-23. 
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This  pattern  of  recreational  use  is  particularly  characteristic  of  the  section  of  the 
basin  between  Kirkwood  and  Pacific.  The  principal  types  of  recreation  activities 
were  swimming  and  to  a lesser  extent,  canoeing  and  fishing.  Many  beaches  for 
swimming  were  to  be  found  in  this  stretch  of  the  river.  Several  hotels  were  in 
operation,  but  the  characteristic  structure  associated  with  these  recreation  areas 
was  the  "club  house".  These  structures,  usually  small,  were  constructed  and  were 
occupied  either  by  families,  or  more  commonly  by  groups  of  friends  (clubs).  Several 
large  St.  Louis  corporations  maintained  facilities  for  their  employees'  recreational 
use  at  different  points  along  the  lower  Meromec,  and  at  least  one  company.  Union 
Electric,  still  maintains  such  facilities. 

In  the  hills  overlooking  the  Meromec  in  what  is  now  Kirkwood,  a large  amuse* 
ment  park  known  as  Meromec  Highlands  operated  for  many  yean  at  the  end  of  the 
streetcar  line  (now  discontinued)  which  extended  out  from  the  city  of  St.  Louis. 

Changes  in  recreational  use 

The  recreation  picture  in  the  Meramec  has  changed.  The  importance  of  the 
Meromec  in  providing  recreation  for  people  of  the  St.  Louis  area  has  suffered  a 
decline  — relatively,  and  perhaps  also  in  terms  of  the  absolute  number  of  people 
using  the  area.  The  swimming  beaches  have  all  but  disappeared.  The  resort  hotels 
of  the  lower  Meramec  are  also  gone . A handful  of  resorts  now  operate  in  the  upper 
basin  (about  which  more  will  be  said  later),  but  none  exists  in  the  lower  basin. 
Club-houses  are  still  numerous,  but  have  undergone  considerable  changes.  Many 
are  still  used  for  woekend  recreation  and  relaxation.  Many  others  have  been  con- 
verted into  permanent  residences,  often  by  people  who  have  moved  into  the  St.  Louis 
area  from  rural  areas,  particularly  the  Ozarks.  The  structures  themselves  have  also 
changed.  Some  new  and  modem  ones  have  been  built,  but  these  have  been  more 
than  balanced  by  the  disappearance  and  removal  of  structures  which  have  deteriorated. 
Soma  of  the  structures  hove  been  modernized  with  the  addition  of  electricity  and 
Indoor  plumbing,  but  many  others  remain  much  as  they  were  30  or  40  years  ago. 

Economic  and  social  factors  inducing  change 

Why  have  these  changes  come  about?  Several  factors  are  responsible.  These 
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fall  generally  Into  two  classifications  — social  and  economic  changes  which  have 
taken  place  in  the  country  as  a whole,  and  physical  changes  in  the  basin.  The 
most  important  factor  in  this  first  group  is  the  changes  that  have  taken  place  in  the 
transportation  system.  The  popularity  of  automobiles  in  conjunction  with  the 
ever- improving  highway  system  has  allowed  people  to  journey  farther  in  search  of 
recreation.  As  a result,  the  Meramec  is  now  by-passed  by  many  St.  Louis  recrea- 
tionists. A second  factor  is  the  rising  economic  level  of  living.  This  has  produced 
a shorter  work  week  which  allows  people  to  travel  greater  distances  in  seorch  of 
recreation;  has  produced  dissatisfaction  with  second  rate  facilities  such  as  have  been 
found  in  the  Meramec,  coupled  with  the  ability  to  pay  for  better  facilities  at  more 
attractive  places  farther  away;  and  has  produced  a great  interest  in,  and  ability 
to  pay  for,  motor  boating  — which  requires  larger  water  surfaces  than  are  presently 
available  in  the  Meramec. 

Physical  changes 

One  of  the  factors  in  the  second  category,  physical  changes  within  the  basin, 
is  the  general  deterioration  of  facilities  for  recreation.  (See  Figure  2.)  Whether 
this  is  actually  the  cause  of  the  decline  in  recreation,  or  is  instead  an  effect,  or 
an  interaction  of  cause  and  effect,  is  uncertain.  (The  latter  is  most  likely.)  At 
any  rate,  the  result  has  been  a simultaneous  decline  in  the  physical  facilities  and 
a reduction  in  the  recreational  use  of  the  basin.  The  situation  is  analogous  to  that 
of  slums  in  urban  areas.  Another  physical  change  on  which  there  is  little  general 
agreement  is  the  change  in  water  quality  in  the  Meramec . Without  doubt  the  sanitary 
quality  of  the  water  below  Valley  Park  has  worsened  in  the  past  20  years,  (see 
Volume  III,  Chapter  4)  whereas  the  portion  of  the  river  above  Valley  Park  has 
suffered  little,  if  any,  from  water  pollution  problems  of  this  type.  The  question  of 
whether  the  amount  of  sediment  or  the  turbidity  of  the  water  has  also  increased  is 
not  as  oasy  to  settle.  Most  observers  aequalhtcd  with  the  Meramec  ever  this* period 
of  time  agree  that  the  water  has  become  muddior,  but  there  are  some  who  disagree. 
Changes  in  land  use  practices  within  the  basin  would  have  tho  probablo  effect  of 
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Figure  2.  Typical  clubhouses  of  the  lower  Meramec.  Although  some  are 
well -maintained,  many  have  become  dilapidated  and  unsightly. 


decreasing  the  turbidity  rather  than  increasing  it,  because  of  larger  proportion 

of  the  land  being  devoted  to  forest  and  pastures.  However,  the  increased  use  of 

the  lower  basin  to  obtain  sand  and  gravel  for  the  construction  industry  has,  in  all 
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probability,  increased  the  turbidity  of  the  water  below  Pacific.  While  this  increase 

in  turbidity  is  not  objectionable  to  fishermen  (they  may  even  welcome  it)  it  is  less 

conducive  to,  if  not  incompatible  with,  swimming.  Swimming  in  the  river  has 

consequently  declined,  and  has  been  replaced  by  swimming  pools.  (See  Figure  4.) 

Boating  has  likewise  all  but  disappeared  with  the  advent  of  motor  boating.  The 

existence  of  several  shallow-water  rapids  makes  motor  boating  difficult  except 
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during  periods  of  high  water  on  the  Meramec  or  on  the  Mississippi . 

In  spite  of  the  changes  in  the  recreational  use  of  the  Meramec  discussed  above, 
the  basin  still  experiences  considerable  use.  The  types  of  use  at  the  present  time 
and  in  the  areas  which  receive  such  use  are  described  on  the  following  pages. 

Present-Day  Recreational  Use  of  the  Meramec  Basin 

Recreation  is  even  now  one  of  the  major  users  of  land  in  the  Meramec  Basin. 

This  region  and  adjacent  parts  of  the  Ozarks  provide  an  outlet  for  much  of  the 
recreational  needoftho  people  of  the  St.  Louis  area.  The  reasons  for  this  concen- 
tration of  recreation  activity  in  the  southwestern  quadrant  of  the  St.  Louis  are a 
have  been  reviewed  in  the  previous  section.  Large-scale  scenic  attractions  do  not 
abound  in  the  Meramec  — there  are  no  mountains,  glaciers,  waterfalls  or  seashores. 
Specific  attractions  ore  few  in  number.  The  most  notable  and  unusual  scenic  attractions 
are  the  numerous  caverns  and  springs  for  which  the  Ozarks  are  famous. 

— y- 

Both  visual  indicators  (see  Figure  3 and  photographs  in  Volume  I,  Chapter  1), 

and  laboratory  tests  of  water  samples  taken  during  1960-61  have  confirmed  the 
fact  that  some  gravel  dredging  operations  do  increase  the  turbidity  of  water  down- 
stream. A more  complete  analysis  of  the  effects  of  dredging  on  water  quality  and 
details  of  the  Meramec  Basin  Research  Project  water  quality  survey  are  contained 
In  appendices  to  Volume  III,  Chapter  4 (Water  Quality) and  Volume  III,  Chapter  5 
(Recreation). 
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Backwater  from  the  Mississippi  creates  a smooth  pool  which  receives  considerable 
use  from  motor  boaters. 


There  we  12  springs  of  the  first  magnitude  (having  an  average  flow  greater 
than  100  cubic  feet  per  second,  w 64,000,000  gallons  per  day)  in  the  Ozarks. 
Although  most  of  these  springs  are  found  in  the  Current  River  Basin  to  the  south, 
one,  Mwamec  Spring,  is  located  within  the  Meramec  Basin.  About  30  smaller 
springs  are  also  located  in  the  Meramec  Basin. * (See  Figure  5 and  Table  1 .) 
Because  of  the  small  areas  involved,  these  scenic  resources  can  easily  became 
overcrowded.  The  carrying  capacity  of  these  springs  (the  number  of  visitor-days 
or  sightseer-doys  which  can  be  accommodated)  is  therefore  limited. 


The  solvability  of  the  limestone  bedrock  which  underlies  most  of  the  basin 

and  gives  rise  to  springs  also  is  responsible  fw  the  formation  of  numerous  caves. 

More  than  400  known  caves  we  reported  in  Missouri , and  approximately  50  of 
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these  we  in  the  Meramec  Basin.  (See  Figwe  5 and  Table  2.)  Three  of  these 
caves  are  commercially  operated  and  we  easily  accessible  from  Highway  66.  Most 
of  the  others  we  more  isolated  and  we  visited  mainly  by  spelunkers  and  hikers  who 
are  willing  to  undergo  some  discomfort  in  order  to  visit  "wild"  caves.  The  commercial 
eaves  are  lighted  and  provided  with  walkways  so  that  they  can,  and  do,  accommodate 
a fairly  large  number  of  visitors.  The  number  of  persons  who  made  trips  through  Onon- 
daga Cave  near  Leasburg,  Meramec  Caverns  new  Stanton,  and  Fisher's  Cave  in 
Meramec  State  Park,  was  reported  to  be  slightly  under  300,000  in  1960.  Perhaps 
another  100,000-200,000  persons  make  use  of  other  facilities  (picnicking,  camping, 
etc.)  at  Meramec  and  Onondaga  Caves. 

Other  attractions 

With  the  exception  of  these  specific  attractions,  the  main  reasons  for  the 


H.  C.  Beckman  and  N.  S.  Hinchey,  The  Large  Springs  of  Missouri , Second 
series,  Vol . 29,  Missouri  Geological  Survey  and  Water  Resources,  Roll  a,  1944,  Plate  1 

fj.  Harlan  Brotz,  Coves  of  Missouri,  Second  series,  Vol.  39,  Missouri  Geological 
Survey  and  Water  Resources,  RoJIo,  1956,  pp.  1-5.  The  list  includes  437  caves  and  the 
author  points  out  that  many  more  probably  exist.  A cave  is  defined  as  “a  natural 
reefed  cavity  in  rock  which  may  be  penetrated  for  an  appreciable  distance  by  a human.1 
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TABLE  1 

LARGE  SPRINGS  IN  THE  MERAMEC  BASIN 


SPRING 

COUNTY 

LOCATION  ON  MAP 

Baavor 

Crawford 

A 

Blue 

Crawford 

B 

Blue  Grass 

St.  Louis 

C 

•HOOK 

Phelps 

D 

Brown 

Dent 

E 

Cold 

Washington 

F 

Collins 

Crawford 

G 

Elm 

Franklin 

H 

Elm 

Crawford 

1 

Evans 

Crawford 

J 

Falling 

Franklin 

K 

Hopenwell 

Washington 

L 

"Howes  Mill 

Dent 

M 

Indian 

Crawford 

N 

James 

Crawford 

O 

"Krote 

Franklin 

P 

Lake 

Dant 

Q 

Me  Dade 

Crawford 

R 

McIntosh 

Crawford 

S 

""Moramoc 

Phelps 

T 

Mint 

Dant 

U 

Onondaga 

Racing 

Crawford 

Washington 

V 

W 

Ri  chart 

Crawford 

X 

Roaring 

Crawford 

Y 

Roaring 

Franklin 

Z 

Rock 

St.  Louis 

AA 

Rott  Rood 

St.  Louis 

BB 

Stool  villa 

Crawford 

CC 

"Westover 

Crawford 

DD 

Ai H - -1- 

rVOOQIOCK 

Crawford 

EE 

"Approximate  average  flow  10-99  cubic  foot  por  (ocond  (6-64  million 
gallons  por  day) 

""Approximate  avorago  flow  100-349  cubic  fsot  por  socond  (65-225  million 
gallons  por  day) 

All  others  hovo  an  approximate  avorago  flow  loss  than  10  cubic  foot  por 
socond  (6  million  gallons  por  day) 

Source:  H.  C.  locfcmon  and  N.  S.  Hinchoy,  Tho  largo  Springs  of  Missouri, 
Sooond  Sorias,  Voi.  29,  Missouri  Goal ogi cal  Survoy  and  Wotar  Rosourcos, 
Hollo,  Missouri,  1944,  Plato  I. 
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TABLE  Z 


KNOWN  CAVES  IN  THE  MERAMEC  BASIN 


COUNTY 


CAVE 


CRAWFORD  * Onondaga 
Bat 
Bear 

Cathedral 

Fault 

Puckett 

unnamed 

unnamed 


DENT 


Guthoerl 

Indian  Hill 

Money 

Saltpeter 

Short  Bend 

Watson 

unnamed 


FRANKLIN 


•Fisher 

•Meramec  Caverns 
Bat 
Bear 
Eddy 
Green* 

Indian 

Mud 

Mushroom 

ei 

jfioap 

Walker 

unnamed 

unnamed 

unnamed 

3 unnamed  not 


not  located 


COUNTY 


CAVE 


GASCONADE  none 
JEFFERSON  unnamed 


PHELPS 


Castlemans 


ST. GENEVIEVE  none 
ST. LOUIS  Rankin 


WASHINGTON  Alum 

Green's 

Hamilton 

unnamed 


• A developed  commercially-operated  cave 

1 Located  on  Moramec  River  north  of  Salem 

2 Located  in  Moramec  State  Paik 

3 Located  on  Meromec  Springs  quadrangle 

4 Located  In  Bell  view  Valley 

Source:  Brets,  J.  Harlan,  Caves  of  Missouri.  Second  Series,  Voi.  39, 
Missouri  Geological  Survey  & Water  Resources,  Rolla,  1996. 


not  located" 


6 

Lenox 

30 

7 

Marcell  us 

31 

8 

McClure 

32 

9 

St  .James  Tunnel 

33 

10 

Shelton 

34 

11 

unnamed 

35 

12 

unnamed 

36 

13  j 
cated 

ST  .FRANCOIS  unnamed 

37 

14 

unnamed 

38 

not  located 

40 

41 

42 
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continued  popularity  of  the  Meramec  Basin  are  its  pleasant  wooded  slopes  and  its 
clear  streams.  The  woods,  however,  are  in  some  places  rather  scrubby,  and 
generally  have  a fairly  dense  underbrush  during  the  summer.  This  tends  to  make 
them  less  usable  for  recreation.  The  wooded  areas  which  lack  water  can  be  used 
for  sightseeing,  hiking,  hunting,  camping,  and  picnicking.  However,  even 
these  activities  are  made  more  pleasant  by  the  presence  of  water.  For  other  activi- 
ties, such  as  swimming,  boating,  water  skiing,  and  fishing,  water  is  an  absolute 
necessity.  As  a result  of  the  desirability  of  water,  and  because  in  the  Ozarks  the 
valleys  are  more  attractive  than  the  ridges,  most  of  the  recreational  octivity  of 
the  Meramec  Basin  is  concentrated  near  the  rivers . 

The  climate  is  mild,  and  results  in  a fairly  long  recreation  season.  (For 
further  discussion  of  recreation  jnd  climate,  see  Volume  III,  Chapter  5.)  The 
mild  climate  also  precludes  extensive  winter  sports  — although  one  ski  slope 
has  been  developed  in  the  hills  near  Pacific  within  the  past  two  years. 

The  Museum  of  Transport  near  'Kirkwood attracts  120,000  visitors  annually, 
but  wilt  probably  be  moved  in  the  near  future  to  a more  accessible  location . Other 
attractions  include  several  mills,  many  of  which  are  rapidly  falling  into  disrepair. 

Land  ownership 

Land  used  for  recreation  can  be  generally  classified  into  three  categories 
on  the  basis  of  ownership.  Public  land  is  that  owned  by  government  agencies  (or 
other  organizations)  and  open  to  all  the  public . Semi-public  land  is  that  owned 
by  organizations  for  the  use  of  members  of  the  organization.  Private  land  is  that 
owned  by  private  individuals  to  be  used  at  their  discretion.  This  private  category 
includes  both  commercial  (operated  by  individuals  or  groups  for  a profit)  and  non- 
commercial (maintained  by  individuals  or  groups  for  their  own  use  and  the  use  of 
friends). 

Public  land 

The  largest  block  of  publicly-owned  land  is  administered  by  the  U.  S.  Forest 
Service  as  part  of  the  Clark  National  Forest.  (See  Figure  6.)  The  mo}or  part  of 
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H»  Clark  National  Forest  is  located  south  of  the  basin  boundaries/  but  approximately 
400/000  acres  are  within  the  National  Forest  boundaries  in  the  Meromec  Basin. 
However,  only  about  195, 000  acres  are  actually  owned  by  the  Forest  Service  — 
about  one-half  of  the  land  included  within  the  Notional  Forest  boundary  fie 
the  basin.  Although  most  of  the  land  is  relatively  undeveloped  for  recreation,  several 
camping  and  general -use  sites  have  been  developed.  In  spite  of  the  large  acreage 
involved,  recreational  use  has  been  light  because  of  the  distance  from  St.  Louis  and 
the  type  of  recreation  being  encouraged. 

The  Missouri  Conservation  Commission  owns  three  tracts  of  land  in  the  Meramec 
Basin.  The  largest,  most  distant  from  St.  Louis,  and  least  used  (less  than  10,000 
visitor-days  in  1960)  is  Indian  Trail  State  Refuge.  Located  near  Salem,  it  includes 
more  than  13,000  acres  of  land  — mostly  upland  with  very  little  water  (although 
a fish  hatchery  is  located  there).  Somewhat  more  accessible  from  St.  Louis  is  the 
Huzzah  Wildlife  Reservation  at  the  junction  of  Huzzah  Creek  and  the  Meramec  River. 
The  6,000-acre  tract  contains  much  upland,  but  also  has  considerable  frontage  along 
the  Meramec  River,  Huzzah  Creek,  and  Courtois  Creek . Hunting,  fishing,  and 
camping  are  its  major  uses.  Visitor-day  attendance  figures  are  not  available,  but 
the  area  is  known  to  receive  moderately  heavy  use  by  hunters  and  fishermen.  Much 
clcror  to  St.  Louis  is  Rockwoodb Reservation.  As  shewn  in  Figure  6 it  consists  of 
two  sections.  (A  central,  connecting  tract  is  to  be  developed  by  the  St.  Louis  County 
I Deportment  of  Parks  in  the  near  future.)  No  major  streams  are  included  within  the 

more  thon  3,000  acres  of  the  reservation  boundary  area.  However,  a natural  history 
"Hiseum  and  numerous  nature  trails  through  the  rugged  hills  provod  enough  of  an  attrac- 
tion to  draw  38,500  visitor-days  in  1960.  These  tracts  along  with  Babler  State  Park 
to  the  north,  are  part  of  the  green  belt  proposed  by  the  St.  Louis  County  Planning 
Commission  for  the  western  end  of  St.  Louis  County.  The  Conservation  Commission 
also  owns  several  scattered  small  tracts  in  Washington  County  known  as  Meramec 
State  Forest.  Use  of  these  tracts  is  light. 

IThe  Missouri  State  Park  Board  operates  two  porks  in  the  Meramec  Basin  — 
Meramec  and  Washington  State  Parks.  Meramec  State  Park  contains  7, 150  acres 
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including  several  miles  of  frontage  along  the  Meramec  River;  Washington  State 
Park  consists  of  1,100  acres,  including  some  frontage  along  the  Big  River  and 
Mineral  Fork.  Both  parks  have  a dining  lodge,  cabins,  camping  facilities,  ~ 
generally  well  developed  recreation  facilities.  The  I960  attendance  at  Meramec 
Pork  was  390,000  visitor-days;  at  Washington  Park,  138,000  visitor-days. 

Two  other  publ  ic  areas,  Maramec  Spring  Park  and  the  Missouri  Botanical 
Garden  Arboretum,  deserves  mention  in  this  section.  They  are  operated  by  private 
organizations  rather  than  government  agencies,  but  since  they  are  open  to  all  the 
public,  they  are  included  in  this  section  as  public  land.  Maramec  Spring  Park, 
operated  by  the  James  Foundation,  is  located  near  St.  James  at  the  junction  of 
the  Meramec  River  and  Dry  Fork.  It  includes  the  largest  spring  in  the  basin,  the 
rains  of  some  old  iron  furnaces,  picnic  facilities,  facilities  for  trout  fishing  in  the 
spring  branch,  and  some  frontage  along  the  Meramec  River.  Some  280,000  visitor- 
days  were  recorded  during  1960  in  this  1,600  acre  park. 

The  Missouri  Botanical  Garden  Arboretum  near  Grey  Summit  also  contains 
efeout  1,600  acres,  part  landscaped  and  part  in  its  natural  state.  Attendance  figures 
are  not  available,  but  use  is  relatively  light. 

St.  Louis  County  operates  two  parks  in  the  Meramec  Basin.  Buder  Park 
(near  Valley  Park)  has  a short  frontage  along  the  Meramec  River,  some  flood  plain 
land,  and  some  upland.  It  is  used  primarily  for  picnicking  and  organized  sports. 

West  Tyson  Park  (near  Times  Beqpfc)  is  all  that  remains  of  a park  which  originally 
included  the  Tyson  Ordinance  Reservation.  It  is  relatively  undeveloped.  The  2,000 
ocre  Ordinance  Reservation  has  been  declared  surplus  by  the  federal  government,  and 
will  be  purchased  by  St.  Louis  County  for  recreational  purposes  when  it  becomes 
available.  Plans  for  the  development  of  tract  of  about  1,500  acres  located  between 
the  two  sections  of  Rockwoods  Reservation  have  been  prepared  by  St.  Louis  County. 
This  park,  donated  to  the  County  by  the  Greensfelder  Foundation . will  contain 
several  enall  lakes.  Neither  of  these  two  proposed  parks  has  any  large  streams  within 
its  boundaries. 
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Many  of  the  communities  within  the  Meramec  Basin  have  parks  for  the  use  of  the 
community.  These  are  generally  small  and  of  only  local  importance/  and  are  not 
included  in  this  listing. 

Semi-public  land 

Many  organizations  maintain  recreation  facilities  in  the  Meramec  area  for 
the  use  of  their  members.  The  number  of  such  organizations  is  undoubtedly  quite 
targe,  and  only  a few  of  the  major  ones  will  be  listed  here. 

The  Boy  Scouts  have  facilities  in  three  different  areas.  The  largest,  (about 
2/500  acres)  and  nearest  to  St.  Louis,  is  Beaumont  Reservation  between  Valley  Park 
and  Eureka.  The  other  Boy  Scout  camps  are  Lion's  Oen  in  Jefferson  County  (outside 
the  basin),  and  Irondale  on  the  upper  Big  River.  The  YMCA  maintains  cabins  and 
vacation  facilities  (including  facilities  for  a large  variety  of  water  sports)  on  500-acre 
Sunnen  Lake  near  Potosi.  Many  church  groups  maintain  youth  camps  in  the  areo.^ 
Numerous  fishing  and  hunting  clubs,  sportsman's  clubs,  and  the  like,  maintain 
facilities  for  their  members  in  the  Meramec  Basin.  These  generally  involve  small 
acreages. 

Private  recreation  facilities 

Within  the  private  category,  commercial  facilities  usually  take  up  larger  blocks 
of  land  per  individual  unit,  but  the  total  amount  of  non-commercial  private  recreation 
facilities  is  probably  far  larger  than  the  commercial  private  recreation  facilities. 

Not  more  than  five  or  ten  real  resorts  are  in  operation  in  the  Meramec  Basin. 
Most  of  these  are  located  in  the  upper  basin  near  Steelville  (see  Figure  4.)  The 
property  usually  includes  frontages  on  one  of  the  major  streams,  generally  the  upper 
•Meramec  or  Huzzah. 

Several  "beaches"  operate  along  the  major  streams;  for  example,  Minnehaha 
Beoch  in  Fenton,  Twin  Rivers  Beach  near  Eureka,  several  beaches  on  the  Big  River 
near  Cedar  Hill,  and  several  on  the  Bourbeuse  River  near  Union.  These  beaches 
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generally  provide  swimming,  fishing,  and  picnicking.  The  beaches  in  the  lower  basin 
have  been  largely  replaced  by  swimming  pools.  (For  example  McConnell's  Swimming 
Pool  in  Kirkwood;  formerly  Kiefer's  Beach.)  Swimming  pools  abound  in  southwest 
St.  Louis  County,  and  most  of  them  are  to  be  found  near  the  Meramec  River.  (Figure 
4.)  There  is  a cluster  in  Jefferson  County  near  the  point  where  Highway  21  crosses 
the  Meramec,  another  cluster  in  Fenton,  and  one  between  Kirkwood  and  Valley  Park. 

Private  non-commercial  establishments  range  considerably  in  size;  from  the 
very  small  fraction  of  an  acre  to  several  thousand  acres.  Most  of  the  private  facili- 
ties fall  in  the  former  size  category.  Almost  invariably  these  private  recreational 
facilities  are  located  near  a major  stream.  Large  numbers  are  located  along  the  lower 
Meramec  between  Kirkwood  and  Glencoe,  at  Pacific,  and  along  the  lower  Big 
River  below  Cedar  Hill . Most  of  these  are  used  on  weekends  during  the  summer 
although  in  many  cases  they  have  been  converted  to  permanent  residences.  (See 
Figure  1 .) 

The  Future  of  Recreation  in  the  Meramec  Basin 

What  is  the  recreational  outlook  for  the  future  in  the  Meramec  Basin  and 
St.  Louts  area?  It  is  difficult  to  provide  a definitive  answer  to  this  question  because 
accurate  evaluation  of  the  future  demand  for  outdoor  recreation  and  the  supply  of 
recreation  facilities  require  reasonably  good  predictions  of  future  social  and  economic 
conditions.  Considerable  uncertainty  is  involved  in  the  prediction  of  these  conditions 
40  years,  or  even  10  years,  in  the  future. 

Future  demand  for  outdoor  recreation 

For  example,  what  will  be  the  changes  in  the  level  of  income,  in  the  amount 
of  leisure  time  available,  in  the  ability  and  inclination  to  travel,  and  in  the  number 
of  persons  living  in  the  area?  If  these  basic  questions  about  population,  income, 
leisure  and  mobil  ity  can  be  answered,  a second  set  of  questions  — about  the 
preferences  of  potential  users  of  the  Meramec  Basin  --  must  be  answered.  How 
will  people  prefer  to  spend  their  income  and  leisure  time?  This  is  a most  difficult 
question  which  can  probably  best  be  answered  by  observing  past  trends,  extrapolating 
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than  info  the  future,  and  perhaps  modifying  thh  with  one's  own  judgment  as  to  what 
b likely  to  happen  In  the  future.  Will  outdoor  recreation  continue  to  grow,  will 
water-based  recreation  continue  to  be  such  a prominent  part  of  outdoor  recreation, 
or  will  these  activities  be  superseded  by  other  entertainment  such  as  movies,  tele- 
vision, concerts,  or  spectator  sports?  All  of  these  factors  will  influence  future 
trends  in  the  recreation  characteristics  of  the  Meramec  Basin  and  the  St.  Louis 
region. 

It  is  estimated  that  by  the  year  2000  the  population  of  the  St.  Louis  Metro- 
politan Area  will  double.  (See  Volume  II,  Chapter  1.)  The  population  increase  in 
the  non-metropolitan  portion  of  the  basin  will  be  more  modest.  The  over-oil  effect, 
however,  will  be  an  approximate  doubling  within  the  next  40  years  of  the  number 
of  users  (or  potential  users)  of  the  recreational  resources  of  the  Meramec  Basin. 

The  changes  in  income  of  these  potential  users  during  the  next  half  century 
are  difficult  to  predict  with  accuracy.  However,  It  is  safe  to  say  that  real  disposable 
personal  income  should  continue  to  increase.  Most  estimates  agree  on  a doubling. 

As  a result,  the  ability  of  people  to  participate  in,  and  pay  for,  outdoor  recreation 
should  increase. 

Increase  in  the  amount  of  leisure  time  available  to  potential  users  of  the 
Meramec  Basin's  recreation  resources  should  serve  to  increase  the  amount  of  use  which 
these  resources  will  receive.  The  concensus  among  sociologists  is  that  the  work-week 
will  continue  to  decline  — and  should  dwindle  to  approximately  30  hours  by  the 
end  of  the  centory.  This  represents  a decrease  of  approximately  25%  in  the  hours 
spent  at  work  and  an  increase  in  the  amount  of  leisure  time  available.  There  b 
less  agreement  concerning  the  form  this  reduction  in  work -week  will  take  — whether 
the  work-week  will  be  rerfcrced  to  four  days,  or  whether  the  number  of  work -days  will 
remain  at  five  and  the  number  of  hours  worked  per  day  will  dersenie.  At  any  rate, 
the  amount  of  time  available  for  the  pursuit  of  such  leisure-time  activities  as  outdoor 
recreation  will  increase. 

Increased  mobility  of  Americans  will  also  contribute  to  greater  demand  for 
outdoor  recreation.  It  b estimated  that  in  the  next  20  years  sizable  increases  in 
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St.  Louisans'  ability  to  travel  will  take  placed  The  per  capita  car  ownership  is 
expected  to  increase  <d>out  15%  (from  300  cars  per  1,000  population  to  350  cars  per 
1,000  population).  The  number  of  trips  per  car  is  also  expected  to  increase  about 
15%,  and  the  number  of  miles  per  car  is  expected  to  increase  somewhat  more.  The 
net  effect  is  an  increase  in  the  annuel  number  of  St.  Louis  vehicle  miles  traveled 
from  7,000,000  (in  1957)  to  an  estimated  23,000,000  in  1980  — a three-fold 
increase.  Further  increases  will  prabcbly  take  place  by  the  year  2000. 

Predictions  of  changes  in  consumer  preference  (how  income  will  be  spent) 
are  much  more  difficult.  However,  it  seems  safe  to  say  that  preferences  for  outdoor 
recreation  will  continue  to  increase  (as  urbanization  continues  to  increase).  There 
is  same  indication  that  the  tremendous  growth  experienced  by  water  recreation  in 
recent  years  b tapering  off,  but  no  definite  trend  is  yet  dbcemable.  If  this  tapering 
off  does  indeed  occur,  it  would  indicate  not  a decline  in  water-recreation,  but 
merely  a growth  which  was  less  rapid  than  in  the  past. 

Fuhrre  supply  of  recreation  facilities 

Still  another  very  important  f pc  tor  is  not  concerned  directly  with  the  demand 
for  recreation.  Its  concern  is  the  question  of  how  people  might  reoct  to  supplying 
the  facilities  to  meet  this  demand.  What  decisions  will  be  made  by  private  or  public 
groups  concerning  the  action  necessary  to  make  the  fullest  use  of  the  recreation 
potential  of  the  Meramec  and  to  satisfy  the  needs  for  recreation  in  the  St.  Louis  area 
and  the  Meramec  Basin?  We  might  consider  the  future  of  recreation  in  the  Meramec 
on  the  bar  is  of  two  poos  foie  alternatives  — one  in  which  things  continue  pretty 
much  as  they  are  with  no  large-scale  public  planning,  and  the  other  in  which  public 
agencies  work  active-,'  to  provide  the  framework  necessary  for  the  achievement  of  the 
mcDcimum  benefits  to  potential  recreation  users. 

(Ardor  the  first  assumption  --  no  public  measures  — the  future  is  likely  to  be 
shaped  largely  by  trends  which  are  already  apparent.  Recreational  use  of  the  lower 
basin  will  continue  to  decline.  Beating  and  fishing  will  continue  to  be  important 
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in  the  middle  and  upper  reaches  of  the  river,  and  lha  development  of  mora 
commercial  resorts  in  the  upper  reach**  of  the  river  it  alto  likely.  Organizational 
and  public  um  of  the  area  might  likewise  increase  somewhat.  However,  increased 
utilization  would  be  limited  by  (1)  poor  water  quality  in  the  lower  reaches,  (2) 
lock  of  planning  and  control  which,  in  the  past,  has  resulted  in  low-grade  develop- 
ment, and  (3)  the  limited  amount  and  types  of  water  surface  available  for  recreation. 

Much  of  the  land  has  little  utility  for  recreation  because  of  the  lack  of  water.  The 
water  surfaces  which  are  available  will  permit  only  a limited  range  of  recreational 
activities.  As  a result  of  these  three  foctors,  people  will  continue  to  journey 
greater  distances  in  search  of  suitable  water  recreation  facilities  (to  places  outside 
the  Meramec  Bas  mj,  or  will  choose  to  forego  some  portion  of  the  outdoor  recreation 
they  might  otherwise  enjoy. 

If,  on  the  other  hand,  steps  are  taken  to  promote  planned  recreational 
development  in  the  public  interest,  present  trends  may  be  reversed  or  at  least 
modified.  The  complete  range  of  problems  and  possibilities  is  discussed  at  greater 
length  in  Volume  III,  Chapter  5.  Some  of  the  more  important  results  of  sue  hr.  pro  . 
gram,  however,  will  be  briefly  mentioned  in  this  paragraph.  Regulation  of  sand 
and  gravel  dredging  activities  would  help  to  improve  water  quality  and  landscape 
quality  in  the  lower  Meramec.  Effective  controls  ore  alto  needed  to  rehabilitate 
older  recreation  areas  which  have  become  dilapidated,  and  to  prevent  unsuitable 
development  of  new  areas.  An  intensified  public  land  acquisition  program  would 
help  to  insure  p«Mic  octets  to  tome  of  the  more  attractive  stream  shorelines  within 
the  basin.  Development  of  one  or  more  reservoirs  of  varying  sizes  would  help  to 
satisfy  this  segment  of  the  demand  for  outdoor  water  recreation  at  a location  clot* 
to  the  tounce  of  demand.  Depending  upon  the  location  of  such  reservoirs,  tame 
beneficial  effect  upon  the  economy  of  the  Meramec  Basin  would  occur.  In  addition, 
a reservoir  easily  accemMe  from  St.  Louis  would  make  that  area  a more  pleasant 
placa  in  which  to  live.  The  opportunities  for  development  of  the  recreation 
reearraes  of  the  Msrwnac  Basin  overshadow  all  of  the  other  potsMe  aspects  of 
water  resource  development  in  the  basin. 
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Chapter  5 
MINING 

Summary 

Mining  was  once  the  dominant  activity  in  the  Meromec  Basin,  but  has  declined  in 
recent  years.  However,  recent  mineral  discoveries  point  toward  the  renewed  importance 
of  this  aspect  of  the  basin  s economy.  At  the  present  time,  mining  is  of  major  importance 
only  in  the  southeastern  part  of  the  basin;  future  mining  developments  will  probably  be 
more  widespread.  Lead  is  presently  the  most  important  mineral  in  terms  of  value  of 
production . Barite,  cloy,  sand  and  gravel,  stone,  and  iron  ore  also  important.  (See 
Figures  1 and  2,  and  Table  I .)  The  Bonne  Terre-Flat  River  region  is  the  world's  leading 
lead-producing  area.  The  value  of  mineral  production  within  the  Meromec  Basin  is 
presently  about  $40, 000, 000  a year  (excluding  St.  Louis  and  Ste.  Genevieve  counties). 
Employment  in  Meromec  Basin  mineral  industries  in  19 JO  amounted  to  about  4,000  persons. 
The  trend  in  mining  employment  has  been  downward  because  of  slightly  decreased  pro- 
duction and  because  of  increased  mechanization  of  mining  operations. 

New  mineral  discoveries,  primarily  iron  and  lead,  will  provide  new  employment 
opportunities.  Several  important  discoveries  have  been  made.  Prospecting  continues 
an  a large  scale,  and  more  discoveries  can  be  expected.  The  two  new  lead  mines  can 
be  expected  to  boost  mining  employment  in  the  basin  by  about  10%;  the  Pea  Ridge 
iron  mine  will  provide  an  additional  boost  of  about  20%.  With  the  possibility  of  several 
additional  iron  mines  in  operation,  employment  in  iron  mining  alone  might  well  surpass 
the  present  employment  in  lead  mining. 

If  it  is  attuned  that  present  technological  factors  governing  steel  making  will 
continue,  processing  of  the  iron  ore  into  steel  will  not  take  place  In  the  Meromec  Basin. 
Port  of  the  ore  will  be  processed  in  St.  Louis  (or  in  sites  along  the  Mississippi  south  of 
St.  Louis),  and  part  will  be  shipped  to  other  steel  making  centers  in  the  United  States. 

If,  however,  a process  to  permit  direct  reduction  of  iron  ore  into  iron  and  steel  is  perfected, 
•♦eel  making  facilities  in  the  vicinity  of  the  Iron  mines  are  a definite  possibility.  This 
would  further  increase  employment  in  the  basin  resulting  from  the  mineral  discoveries. 

Mining  will  therefore  become  an  increasingly  important  aspect  of  the  basin's 
economy.  The  exact  degree  of  importance  remains  to  be  determined,  and  will  depend 
upon  the  nature  and  extent  of  new  mineral  discoveries  as  well  as  development  in  iron 
end  steel  technology . 
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Part  1 . ROCK  AND  MINERAL  COMMODITIES 


Introciuctory  Remarks 

This  report  has  been  compiled  and  written  by  the  economic  geology  section  of 
the  Missouri  Geological  Survey  at  the  request  of  the  director  of  the  Meramec  Basin 
Research  Project. 

The  purpose  of  this  report  is  to  evaluate  the  future  potential  of  the  mining  industry 
in  the  Meramec  River  Basin. 

The  report  includes  a brief  summary  of  the  general  geology  of  the  basin,  the 
geology  of  occurrence  of  each  mineral  commodity,  maps  showing  producing  areas,  pro- 
duction  statistics  and  trends,  employment  statistics,  and  a brief  summary  of  the  future 
potential  of  each  commodity. 

Data  on  producing  areas  and  localities  were  assembled  from  information  on  file 
at  the  Missouri  Geological  Survey.  Production  statistics  are  taken  from  the  U.  S. 
Bureau  of  Mines  data  sheets,  employment  statistics  from  the  State  Mine  Inspector's 
Reports,  and  general  data  from  the  U.  S.  Bureau  of  Mines  Industry  Reports. 

General  Geology  of  the  Meramec  Bosln 

The  Meramec  Basin  is  located  in  the  northern  flank  of  the  Ozark  Dome.  The 
recks  over  which  the  streams  flow  in  this  area  range  in  age  from  Precambrian  to  Penn- 
sylvanian, and  consist  of  granite  end  felsite,  dolomite  and  limestone,  sandstone, 
shale,  and  clay. 

Precambrian  granites  and  felsites  are  exposed  in  the  southern  part  of  the  area, 
whereas  Cambrian  end  Ordovician  dolomites  underlie  the  major  part  of  the  area  except 
in  the  extreme  east  end  where  Mississippian  and  Pennsylvanian  shales  and  clay  are  the 
principal  bedrock  types.  Pennsylvanian  shales  and  clays  also  form  the  bedrock  in  much 
of  the  northern  part  of  the  basin. 

The  Precambrian  granites  occur  as  isolated  knobs  which  rise  above  the  general 
level  of  the  southern  part  of  the  area.  These  knobs  are  surrounded  by  sedimentary 
recks  which  dip  sharply  away  from  them.  Northward,  away  from  the  granite  knobs, 
the  sediments  lose  their  sharp  initial  dip  and  dip  very  gently  to  the  north  and  north- 
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The  older  sedimentary  rocks  ore  mainly  dolomites,  with  thin  shales  and  few 
sandstones.  Many  of  the  younger  rocks  ore  Pennsylvanian  shales  and  clays,  with  a 
few  sandstones  and  I imes tones. 

The  region  is  cut  by  a few  northwest-southeast  trending  faults  which  have  small 
displacement  but  which  exercised  considerable  influence  on  the  deposition  and  pre- 
servation of  many  of  the  mineral  commodities  in  the  basin.  Many  economically  important 
mineral -and  rock  commodities  are  present  in  the  Meramec  Basin  area,  and  the  following 
section  discusses  individually  their  many  aspects  and  how  they  influence  the  economy 
of  the  area  in  which  they  are  mined. 

Non-metollic  Commodities 

Barite 

All  barite  produced  in  Missouri  during  the  past  three  years  has  been  taken  from 
mines  operating  in  the  Meramec  river  basin.  The  production  has  come  entirely  from 
Washington  and  Jefferson  Counties,  where  barite  has  been  mined  in  such  quantities 
as  to  place  Missouri  first  in  barite  production  in  the  United  States. 

Although  barite  is  found  in  most  rock  formations  in  the  state,  it  occurs  in 
commercial  amounts  chiefly  in  the  Potosi  and  Eminence  formations  or  in  their  erosionol 
reskkwm.  These  rocks  are  Cambrian  in  oge  and  are  composed  mainly  of  dolomite  and 
dolamitic  limestone.  The  Potosi  formation  is  characterized  by  the  dork  color  and 
organic  odor  of  the  coarsely  crystalline  dolomite  and  by  the  presence  of  abundant 
quartz  druse  on  its  surface.  The  erosionol  residuum  of  the  Potosi  formation  is  deep 
red  or  maroon  and  b heavily  laden  with  the  resbtant  druse.  The  Eminence  formation 
b generally  differentiated  from  the  underlying  Potosi  formation  by  its  lighter  color, 
its  lack  of  abundant  quartz  druse,  and  by  its  large  dolomite  rhombs,  so  outstanding  in 
"dbf  on  a craggy,  phwocle-shopod  weathered  outcrop.  Eminence  residuum  b light 
to  dark  broom  and  contains  white  and  gray  cherts,  but  very  little  quartz  druse. 

in  the  Washington- Jefferson  County  oroo,  the  workable  barite  deposits  are 
found  in  the  residuum  overlying  bedrock.  The  heaviest  concentrations  are  usually 
found  near  the  contact  zone  between  the  Potosi  and  Eminence  formations.  Barite,  chert. 


I 


7 


and  clay  ware  left  behind  when  the  mare  soluble  carbonates  were  leached  away  by 
ground  water,  and  concentrations  of  barite  were  left  in  the  residuum.  The  mineral 
occurs  as  chips,  nodules,  and  masses,  same  weighing  hundreds  of  pounds,  and  a rich 
deposit  occurring  in  residuum  as  much  as  30  feet  thick  may  yield  as  many  as  500  tons 
of  concentrate  per  acre.  For  profitable  mining  a yield  of  6%  barite  per  cubic  yard 
of  ore  dirt,  or  200  tons  of  barite  concentrate  per  acre  foot  is  desirable. 

Barite  is  mined  at  superficial  depths,  zero  to  30  feet,  by  open  pit  methods.  A 
power  shovel  strips  off  the  overburden  and  then  removes  the  pay  dirt  to  trucks  which 
make  a short  haul  to  the  mill  — usually  centrally  located  between  several  areas  where 
mining  is  going  on.  The  ore  is  washed  on  a grizzly  and  large  chunks  are  sledged.  The 
soft  barite  is  broken  and  screened  away  from  the  harder,  more  resistant  cherts.  The  barite 
screenings  pass  to  jigs  where  they  are  further  separated  from  the  gongue.  The  resulting 
concentrate  passes  to  storage  bins. 

Uses  of  barite  are  myriad  but  it  is  chiefly  used  as  a high-density  constituent  of 
drifting  mudb.  Barite  Is  also  used  in  pigments  such  as  lithopone,  and  in  the  manufacture 
of  many  industrial  chemicals. 

As  a barite  producer  since  about  1850,  Missouri  leads  the  nation  in  total  pro- 
duction. Wars  and  depressions  have  influenced  output,  but  until  the  last  decode 
production  and  profit  has  generally  increased.  Because  the  chief  use  of  barite  is  as 
a constituent  of  drilling  mud,  the  consumption  of  this  commodity  is  directly  related  to 
the  intensity  of  oil  exploration.  Exploration  programs  rise  and  fall  with  the  fluctuations 
of  the  world  oil  market  and  as  the  past  decode  has  been  difficult  for  the  oil  industry,  it 
has  been  so  for  barite  producers  as  well . Listed  on  the  following  poge  are  the  production 
and  employment  statistics  for  barite  for  the  past  three  yean. 
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Table  2 

BARITE  PRODUCTION,  MERAMEC  BASIN  COUNTIES 


County 

Year 

Tans  Mined 

Value 

Employed 

Wogp/day 

Jefferson 

1958 

a 

a 

b 

b 

1959 

a 

a 

b 

b 

1960 

363 

$ 4,719 

b 

b 

Washington 

1958 

140,246 

2,663,614 

b 

b 

1959 

288,154 

3,915,660 

b 

b 

1960 

i77,707 

2,583,101 

b 

b 

Totals 

1958 

o 

a 

297 

b 

1959 

a 

a 

b 

b 

1960 

178,070 

2,587,820 

b 

b 

rigures  withheld  to  avoid  disclosure  of  confidential  information. 

^Not  available. 

Most  barite  producers  have  greatly  curtailed  operations  and  only  major  producers 
are  mining  at  present.  Exploration  is  at  a minimum  and  should  increase  but  little  as 
the  areas  of  potential  have  been  hand  dug  by  hundreds  of  miners  over  the  years  with 
the  result  that  exploration  becomes  a matter  of  obtaining  the  mining  rights  to  areas 
where  barite-rich  residuum  is  already  known  to  be.  When  an  exploration  program  is 
conducted,  the  most  widely  used  method  is  backhoe  trenching.  This  is  especially 
adaptable  to  Missouri  deposits  as  they  are  shallow  and  chiefly  found  in  the  unconsol  (doted 
residuum. 

With  depletion  of  the  high  BaSO^  - low  iron  deposits  in  the  Richwoods  area,  which 
were  used  chiefly  for  chemical  manufacture,  an  increasing  percentage  of  Missouri 
barite  is  consumed  by  the  oil  industry.  More  than  80%  Is  now  so  used.  At  the  present 
rate  of  consumption,  Washington  County  barite  may  well  be  produced  for  another  20 
years,  but  with  the  advent  of  new  methods  for  recovering  economic  fines  from  old 
tattings  dumps,  production  could  continue  for  many  additional  years  as  well. 

Chats 

Chats,  consisting  of  limestone,  dolomite,  felsite,  and  granite  waste  reek  from  the 
lead,  zinc,  and  iron  mt  ies,  are  stockpiled  in  St.  Francois  and  Washington  counties  In 
the  mine  areas. 
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The  limestone  and  dolomite  is  principally  waste  rock  of  the  lead  and  zinc  areas 
mined  out  of  the  Bonneterre  formation*  The  granites  and  felsites  are  Precam  Brian/  and 
are  associated  with  the  iron  deposits  at  Iron  Mountain  and  Pilot  Knob.  When  the  lead/ 
zinc/  and  Iron  ores  are  mined  and  processed/  the  waste  rock  is  recovered  and  dumped. 

The  chats  are  used  in  limited  amounts  by  the  Missouri  Highway  and  County  Highway 
Deportments  os  road  metal . The  chats  are  of  fairly  uniform  size  — about  one -fourth  Inch 
as  a result  of  the  crushing  operation  during  ore  beneficial  ion.  Additional  grinding  of 
the  limestone  and  dolomite  makes  it  suitable  for  agstone.  A small  amount  of  chats 
has  been  used  in  the  past  for  railroad  ballast  and  as  agricultural  limestone. 

The  future  of  chats  utilization  is  dependent  primarily  upon  the  federal/  state/ 
and  county  highway  programs/  since  this  is  the  largest  market  for  the  commodity.  The 
highway  programs  are  in  turn  affected  by  the  vigor  of  the  national  economy. 

Chat  production  Is  directly  related  to  lead  and  zinc  mining  in  the  basin.  As 
mines  ore  closed  in  one  area,  new  ones  are  opened  in  another,  so  that  chats  will  continue 
to  be  prodiced  in  several  areas  in  the  Meramec  Basin.  The  mines  near  Bonne  Terre  are 
praArcing  smaller  and  smaller  quantities  of  lead  and  zinc,  but  other  areas/  such  as 
Indian  Creek  and  Viburnum,  are  increasing  in  production  and  development. 

All  production  and  employment  statistics  are  confidential . 


All  types  of  fire  clay  — plastic,  flint,  burley,  and  diaspora  — were  mined 
ham  pits  In  Crawford,  Franklin,  Phelps,  Gasconade,  Maries,  and  St.  Louis  counties. 
^ro*hietion  from  Gasconade  and  Maries  was  by  far  the  most  important.  In  St.  Louis 
Camty  a considerable  amount  of  non-refractory  clays  or  shales  were  mined  for  use  in 
cement  production. 

The  clays  of  the  Meramec  Basin  are  Pennsylvanian  In  age  and  generally  occur 
in  brood  shallow  depressions  and  smaller  circular  sink  holes  In  underlying  calcareous 
rocks  ranging  in  age  from  Missis* ipp ion  to  Ordovician.  The  clays  are  thought  to  have 
been  derived  from  pre-existing  argillaceous  dolomites  and  limestones  which  were 
weathered  and  removed  in  solution.  The  insoluble  clay  minerals  were  left  behind  as 
a resUmn  filling  solution  structures.  A clay  deposit  may  range  in  size  from  depression 
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filUngi  300  or  400  foot  on  a ildi  and  50  foot  deep  to  sink  hole  fillingi  20  foot  across 
and  100  feet  deep.  Fire  clays,  to  be  of  high  quality,  must  occur  without  any  sig- 
nificant gongue  minerals  or  chemical  impurities.  Clays  or  shales  used  for  cement 
manufacture  may  occur  in  combination  with  iron  up  to  6%,  magnesium  up  to  4%, 
organic  material,  and  some  sand,  and  still  be  acceptable. 

Whereas  yean  ago,  some  deposits  were  mined  underground,  particularly  when 
associated  with  a marketable  cool  seam,  extraction  today  is  carried  out  by  open  pit 
methods.  Clay  beneficiation  is  not  practiced  other  than  blending  brought  about  by 
weathering  in  layered  stockpiles. 

Fireclays  mined  in  the  area  are  used  chiefly  in  the  production  of  refractory  brick 
and  castables  to  line  blast  and  open  hearth  furnaces  in  steel  mills.  This  dependency 
upon  the  steel  industry  (approximately  60%  of  the  total  production  is  consumed  by 
steelmakers)  has  caused  the  refractory  industry  to  cut  back  production  considerably  the 
past  three  yean  as  a result  of  the  slowdown  in  steel  production.  In  spite  of  this,  mining 
and  stockpiling  of  fireclay  has  continued  to  increase  as  well  as  has  the  mining  of  clays 
for  cement  manufacture.  Employment  data,  shown  in  Table  1 for  the  fireclay  Industry, 
show  a substantial  decrease  in  employment,  indicating  that,  while  production  has 
increased,  the  clays  have  come  from  fewer  pits.  This  Is  controlled  by  a quota  system 
by  which  the  refractories  companies  control  the  types  and  amounts  of  clay  sold  to  them 
by  independent  contrcct  miners. 

Clay  reserves  vary  depending  on  their  use.  In  the  refractories  industry  a greed 
deal  of  flint  and  plastic  clays  are  used.  High  alumina  clays,  while  vital  constituents 
of  fire  brick,  are  used  In  much  smaller  amounts.  Intensive  exploration  and  mining 
programs  during  the  past  two  or  three  years  have  indicated  there  will  be  a severe  shortage 
of  flint  clays  in  the  near  future.  A critical  shortage  of  high  alumina  clays  already 
exists,  and  bauxites  are  now  being  shipped  into  Missouri  from  Georgia  and  British 
Guiana  to  supplement  the  faltering  supply.  Kaolins,  also  from  Georgia,  are  being 
employed.  Plastic  clay  remains  as  the  only  fireclay  still  in  abundance  In  Missouri 

Although,  in  the  long  run,  these  clays  are  In  short  supply,  the  vigorous  mining 
of  the  post  few  years  and  currant  depressed  conditions  in  the  refractories  industry  has 


CLAY  PRODUCTION,  MERAMEC  BASIN  COUNTIES 


COUNTY 

YEAR 

TONS  MINED 

Ijiononiido 

1958 

65,930 

1939 

98,278 

I960 

114,244 

1958 

72,646 

1939 

93,136 

I960 

o 

^ *--i 

wiiwiora 

1958 

• 

1939 

a 

1960 

a 

Franklin 

1938 

o 

1939 

50,772 

1960 

o 

Mio^i 

1938 

a 

1939 

o 

1960 

o 

St*  Unis 

1938 

298,845 

1939 

298,158 

1960 

353,298 

TMols 

1938 

441,911 

1939 

603,252 

1960 

644,550 

MEN  AVERAGE* 
VALUE  EMPLOYED  WAGE/t>AY 

$884,416 

831,643 

970,958 

363,722 

318,224 

a 

a 

a 

• 

a 

224,355 

• 

a 

a 


316,224 

288,214 

345,945 

1,585,570 

110 

on  « 

|8MW 

1,873,196 

131 

11*50 

1,935,267 

65 

13*25 

*Hfim  witfclwM  to  avoid  dUclesura  of  confidential  information 


caused  a build  up  of  largo  stock  piles.  This  has  resulted  in  a virtual  cessation  of  ex* 
pi  oration  for  fireclay  in  these  counties  and  only  token  crews  are  in  the  field/  mainly 
to  fulfill  current  lease  obligations. 

Clays  tone  and  shale  reserves  for  cement  manufacture  are  plentiful  and  the  mined 
product  is  utilized  almost  as  fast  as  it  is  removed  from  the  ground. 

The  future  of  the  clay  industry  in  the  Meromec  Basin  is  extremely  complex. 
Production  of  clay  for  cement  manufacture  is  contingent  upon  the  health  and  growth  of 
the  construction  business  in  this  country.  Fireclays  are  not  so  simple.  Sales  of  the 
finished  product  are  depressed/  and  the  row  materials/  the  clays/  vary  in  supply  with 
each  type.  Increased  sales  of  refractory  products/  dependent  as  they  are  upon  the  steel 
industry/  are  best  facilitated  by  an  accelerated  defense  effort.  Recent  events  indicate 
such  a condition  is  about  to  come  to  pass.  In  this  case/  sales  of  refractories  will  increase 
and  clay  production  will  at  least  maintain  its  present  level.  Other  factors  help  com- 
plicate this  picture.  Reserves  of  high  alumina  clays  are  particularly  short  and  manu- 
focturere  are  being  forced  to  ship  them  into  Missouri  at  great  expense  from  areas  where 
subsidiary  plants  olready  exist.  The  time  may  come  when  transportation  costs  will  dictate 
closing  Missouri  plants  and  moving  closer  to  the  source  of  supply.  Also/  the  direct 
reduction  process  for  beneficiating  iron  ores  enables  the  blast  furnace  stage  to  be  by- 
passed In  steelmaking.  This  process  is  cheap  and  efficient.  Acceptance  could 
eliminate  almost  40%  of  the  market  for  refractories.  In  this  event/  new  uses  must  be 
developed  for  these  clays.  Some  companies  have  already  entered  the  "space  age"  market, 
other*  have  begun  to  produce  sewer  tile  as  a high  profit  item  with  a large  and  ever 
growing  market.  It  appears/  then,  that  the  future  of  clay  mining  in  the  Meromec  Basin 
Is  dependent  on  the  procurement  of  adequate  reserves  and  on  development  of  new  and 
expanding  markets  for  these  reserves. 

Granite 

Granite  is  quarried  from  only  one  locality  in  this  area  ■*  near  Gronitoville  in 
Iren  County.  The  rock  has  been  quarried  for  many  years,  and  has  been  noted  for  its 
fine  quality  as  a rough  construction  and  monument  stone.  One  interesting  feature  of  the 
Missouri  granite  industry  is  that  about  90%  of  the  tough  monument  stone  is  shipped  to 
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New  England  whara  it  Is  in  demand  as  a contrasting  stone  with  the  gray  granites  of 
Vermont  and  other  New  England  states. 

The  granite  is  an  igneous  rock  occurring  chiefly  as  knobs,  which  rise  above  the 
general  level  of  the  land.  The  rock  is  generally  red  in  color,  and  the  joint  spocing 
b such  that  large  blocks  can  be  quarried.  These  large  blocks  are  removed  and  taken 
to  the  processing  plant  where  they  are  cut  into  many  sizes  and  shapes.  Polishing  and 
trimming  is  done  when  required,  and  the  rock  is  then  shipped  out. 

Most  granite  is  used  for  monumental  stone,  and  smaller  quantities  are  used  for 
building  stone  and  rip  rap.  _ , . . 


GRANITE  PRODUCTION,  MEKAMEC  BASIN  COUNTIES 

Men  Average 


County 

Year 

Tons  Mined 

Voiue 

Employed 

Wooe/doy 

iron 

1958 

3,987 

$259,642 

40 

not  available 

1959 

2,856 

— 

40 

not  available 

1960 

3,997 

233,340 

40 

not  available 

The  futore  of  the  granite  industry  in  the  basin  is  chiefly  dependent  upon  Its 
continuing  use  far  hands  tones  and  monuments.  As  consumption  for  this  use  b fairly 
constant,  real  growth  in  the  industry  must  came  from  using  granite  for  other  applicatibi a. 
Wider  use  of  the  rack  as  o dimension  stone  for  building  construction  has  been  the  trend 
Airing  the  past  three  years  and  if  this  continues,  a substantial  increase  in  production 
s say  be  realised. 

Limestone  and  dolomite 

Most  of  the  recks  exposed  in  the  Meramec  Basin  area  are  limestone  and  dolomite. 
Cambrian  dolomites  crop  cut  in  the  southern  port  of  the  area.  Ordovician  dolomites 
crap  out  in  the  central  and  northern  parts,  and  Missbsippian  limestones  are  exposed  in 
the  eastern  part  of  he  basin. 

The  limestones  and  dolomites  are  almost  HtHy Ing,  with  very  gentle  dips  to  the 
north  or  northeast.  The  color  of  these  rocks  varies  from  dark  buff  to  red,  to  gray,  to 
nearly  white,  and  the  thickness  of  the  various  formations  ranges  from  about  50  foot 
to  150  or  more. 
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Mony  of  the  limes  tones  and  dolomites  are  quarried  principally  for  use  as 
crushed  rock  for  road  metal  and  concrete  aggregate.  A smaller  amount  Is  used  fur 
agricultural  limestone.  The  most  extensively  quarried  formation  in  the  basin  area 
is  the  Jefferson  City  dolomite,  which  is  quarried  in  Phelps,.  > Aar ies.  Gasconade, 
Crawford,  Franklin,  and  Jefferson  counties.  Other  formations  such  as  the  Joochim, 

] Plattin,  Kimmswick,  Burlington,  Keokuk,  Spergen,  and  St.  Louis  are  less  extensively 

quarried,  but  in  some  cases  are  much  more  valuable  than  the  Jefferson  City  dolomite. 
Production  statistics  are  given  in  Table?. 

The  formations  are  quarried  by  open  cut  methods.  After  blasting,  the  rock  is 
removed  to  crushers,  and  then  sized  and  stockpiled  for  later  shipment  to  users.  The 
Missouri  Highway  L apartment  is  probably  the  largest  consumer,  and  lime  manufacturers 
next. 

The  future  of  the  limestone  industry  in  the  Meramec  Basin  area  is  dependent 
principally  upon  the  highway  program,  which  in  turn  is  dependent  upon  the  national 
and  world  situation.  At  this  time,  the  limestone  future  looks  reasonably  good,  since 
j Mm  Hate  and  federal  highway  programs  have  just  begun  to  gain  momentum.  No  cut- 

backs in  the  programs  ore  foreseen,  and  the  production  of  limestone  and  dolomite  should 
gradually  increase  over  the  next  few  yeors.  Only  the  advent  of  war  can  be  seen  as 
a condition  which  would  cause  a decrease  in  limestone  production. 

Another  possible  use  of  limestone  in  this  area  is  for  the  chemical  industry.  Good 
quality  limestone  is  present  in  St.  Louis  and  Jefferson  c aunties,  but  at  the  present  time 
these  rocks  do  not  meet  the  high  purity  specifications  of  the  chemical  industry.  How- 
mrer,  as  technology  odvancos,  limestones  which  are  now  rejected  may  become  a source 
of  chemical  rock  as  new  uses  and  Improvements  In  manufacture  of  chemicals  advance. 

Limestone  Is  also  used  in  the  steel  Industry  as  flux  for  the  open  hearths,  and  the 
biflher  grade  limestones  of  the  area  may  some  day  be  used  in  this  manner. 

The  reserve  of  good  quality  limestone  in  this  area  is  odequate  to  meet  any  in- 
ersessd  prediction  of  crushed  rock  for  concrete  aggregate,  rood  metal,  cement 
ewnufockne,  or  agrtcuihiral  limestone.  The  several  high  calcium  formations  such 
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os  the  Burlington/  Hattin,  Kimmswick,  Ste.  Cevevleve,  and  St.  LouU/  presumably 
hove  high  potential  for  further  development,  and  should  the  need  arise  for  increased 
production,  the  rock  is  readily  available.  Limestones  in  Jefferson  County  are  be- 
coming increasingly  important  as  zoning  restrictions  in  St.  Louis  County  continue  to 
encroach  upon  mining  in  that  area.  Some  cement  producers  already  hold  substantial 
reserves  in  Jefferson  County  as  a possible  hedge  against  the  time  when  their  limestone 
supply  must  come  from  areas  outside  St.  Louis  County. 

Sand  and  grovel 

Sand  and  grovel  is  found  in  stream  and  river  beds  throughout  the  Metomec  Basin. 
The  larger  deposits  are  found  in  the  Metomec  and  Bourbeuse  river  beds,  and  smaller 
deposits  are  found  in  smaller  streams  which  drain  the  area.  The  Meramec  is  by  far  the 
most  important  sand  and  gravel  producer  of  the  area . 

The  (Vteramec  River  sand  and  gravel  consists  entirely  of  flint  and  quartz,  the  plus 
20-mesh  product  being  exclusively  flint.  The  finer  product  is  quartz  groins  and  small 
fropnents  of  flint  varying  in  proportions  from  place  to  place.  The  minus  30-mesh 
product  b usually  nearly  all  quortz,  and  varies  from  subangular  to  angular  in  shape. 

In  most  places  the  sand  b free  from  silt  and  clay,  but  often  is  mixed  with  tree  bark 
end  twigs. 

From  the  mouth  of  Big  Dry  Fork  near  Metomec  Springs  to  Valley  Park,  extensive 
gravel  ban  of  high  quality  are  abundant.  Moramec  sand  and  gravel  b in  great  demand 
In  the  St.  Loub  area,  and  In  the  past  It  brought  a better  price  on  the  market  than  sand 
and  grovel  from  the  Mississippi  Rver  because  it  was  coarser  and  sharper. 

The  mast  important  use  far  sand  and  gravel  b for  building  purposes,  and  a fairly 
large  amount  b used  in  rood  surfacing,  and  as  rail  rood  ballast  and  fill . In  recent  yean, 
there  has  been  a trend  away  from  sand  and  gravel  In  some  types  of  construction,  and  the 
Missouri  Highway  bepartment  now  prefen  crushed  limestone  rather  than  grovel  for 
concrete  aggregate,  although  gravel  h still  used  extensively  for  secondary  roods. 

local  conditions  and  the  size  and  permanency  of  operation  are  controlling 
focton  In  the  selection  of  equipment  used  far  quarrying  and  dredging.  In  general,  the 


•and  and  graval  it  dug  with  a dragline,  or  dredged,  either  with  a suction  type  dredge 
or  a bucket  line  or  clam  shell  rig. 

Plant  portability  is  becoming  an  important  factor  in  the  sand  and  gravel  business, 
particularly  in  relation  to  highway  construction  and  new  community  development. 
Commercial  ptoducen  have  found  ft  advantageous  to  have  a portable  plant,  so  that 
die  unit  is  easily  moved  bock  and  forth  to  and  from  remote  areas. 

Preparation  of  sand  and  grovel  for  market  includes  screening,  washing,  drying, 
figging,  and  fine  grinding  when  necessary.  The  material  is  moved  by  railroad,  tracks, 
and  an  waterways. 

Commercial  sand  and  gravel  are  relatively  low-priced  products,  compared  with 
ether  mined  materials.  The  low  price  for  sand  and  gravel  limits  the  area  of  their  dis- 
tribution since  transportation  costs  may  be  considerably  more  than  the  cost  of  materials 
at  the  plant.  Thus,  local  distribution  is  the  general  practice  in  the  industry. 

The  future  of  the  sand  and  gravel  industry  in  this  area  is  dependent  almost  wholly 
an  the  general  construction  business.  The  bulk  of  the  sand  and  gravel  b used  in  the 
St.  Louis  area,  and  fuhire  production  will  be  affected  by  construction  trends  there. 

Upswings  in  general  business  will  cause  increased  production  of  sand  and  gravel 
as  mare  office  buildings,  plants,  streets,  sidewalks,  and  homes  will  be  constructed. 
Production  and  employment  figures  for  the  sand  and  gravel  industry  are  not  available 
far  Meramec  Basin  area. 

Silica  sand 

The  Ordovician  St.  Peter  sandstone  b presently  the  only  source  of  silica  sand 
In  the  area  covered  by  Ihb  report.  This  formation  outcrops  in  the  Meramec  Basin  in 
a belt  running  through  the  Focific  area  in  western  St.  Loub  County  southeast  through 
Goldman  in  Jefferson  County.  The  formation  dips  gently  to  the  northeast,  and  maintains 
a fairly  constant  thickness  of  80  to  120  feet. 

The  St.  Peter  b a high-grade  quortz  sandstone,  averaging  mare  than  98% 

SIOj.  It  b usually  white  in  color,  but  occasionally  contains  a small  percentage  of 
Iron-ceide  which  stains  the  rack  brown,  particularly  when  It  b weathered.  The  formation 
Is  generally  massive,  but  in  some  localities  it  may  be  thin-bedded. 
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The  St.  Peter  is  quarried  at  Pacific,  and  the  rock  is  used  principally  in  the 
manufacture  of  plate  glass.  A small  amount  is  used  as  an  abrasive  material  for  polishing 
plate  glass  and  in  finishing  dimension  stone.  Some  silica  sand  is  used  as  molding  sand 
in  the  foundry  trade,  and  some  is  used  to  a limited  extent  for  sand-lime  bricks  and 
silka  flour. 

Preparation  of  silica  sand  for  the  glass  industry  consists  of  crashing,  grinding, 
and  washing.  Then  it  is  dried  and  screened  to  remove  the  oversize  sand  and  foreign 
material . Glass  sand  should  all  pass  the  No.  20  sieve  (0.833  mm). 

Production  figures  for  silica  sand  are  confidential,  but  employment  statistics 
for  the  industry  are  given  below.  7ob|e  $ 

SILICA  SAND  EXTRACTION,  EMPLOYMENT  STATISTICS 
Year  Men  Employed  Average  woge/doy 


1958 

32 

$14.33 

1959 

32 

15.00 

1960 

32 

16.00 

The  future  of  the  silica  sand  industry  in  the  area  of  this  report  is  dependent 
upon  one  main  foe  tor  — general  construction.  Since  the  bulk  of  the  silica  sand  pro- 
duced in  this  area  is  used  in  the  glass  industry,  fluctuations  in  the  national  economy 
will  directly  affect  the  construction  business.  Slight  Increases  In  production  can  be 
foreseen  as  a result  of  the  population  increase. 

The  reserves  of  silica  sand  in  this  area  are  substantial,  and  any  increased 
demand  for  it  can  certainly  be  met  by  further  development  of  the  St.  Peter  sandstone. 
The  production  in  the  last  three  years  has  been  quite  stable,  and  should  maintain 
Its  present  rote  for  some  time  to  come. 

Motaik  Commodities 


Within  the  Meramec  Basin,  Iren  Is  being  mined  at  Iron  Mountain  In  St.  Francois 
County.  Another  deposit  at  Pea  Ridge,  south  of  Sullivan  In  Washington  County  b 
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about  to  come  into  production.  Other  deposits  in  varying  stages  of  development  occur 
at  Bourbon  in  Crawford  County,  in  the  Bcss-Bixby  area  at  the  juncture  of  Crawford, 
Dent,  and  Iron  Counties,  and  at  Pilot  Knob  in  Iron  County.  All  of  these  deposits 
occur  deep  underground  in  Precambrian  igneous  rocks  or  in  the  residual  material 
directly  above  them.  Some  surface  deposits  have  been  periodically  mined  in  the 
area  but  these  have  been  incidental  and  are  not  of  much  economic  importance.  Their 
grade  is  marginal  and  their  yield  insignificant,  totaling  some  $300  in  1959,  the  last 
year  of  reportable  production. 

The  Precambrian  deposits  are  presumed  to  be  hydrothermal  in  origin  and  occur 
as  joints  and  fissure  fillings  or  veins,  as  tabular  bodies  concordant  with  bedding  planes, 
and  as  cementing  materials  in  the  conglomerate  overlying  the  granites  and  felsites  of 
the  area.  Some  of  the  ore  bodies  may  be  hundreds  of  feet  in  lateral  extent  and  may  be 
anywhere  from  10  to  200  or  more  feet  thick.  The  crude  ore  grade  varies  but  usually 
must  be  around  35%  metallic  iron  to  be  economic.  Silica  content  should  not  exceed 
10%,  sulfur  .1%,  and  phosphorus  not  more  than  .2%.  Silica  may  be  tolerated  to  20%, 
but  the  ore  will  be  severely  downgraded  at  market.  New  beneficiation  processes  may 
increase  the  amount  of  permissible  sulfur. 

Several  mining  methods  have  been  employed  for  extraction  of  the  ores  associated 
with  the  Precambrian.  Surface  operations  were  the  first  used  for  mining  residual 
hematite  boulders  that  had  accumulated  on  and  near  the  surface  of  erosion  of  exposed 
veins.  Hematite  boulders  are  also  a constituent  of  the  basal  conglomerate  of  the 
oldest  sediment  in  the  area,  the  Lamotte  formation  of  late  Cambrian  age,  where  it 
rests  upon  the  eroded  Precambrian  knobs  and  hills.  The  primary  veins  and  replacement 
ore  bodies  were  initially  mined  by  open  pit  methods  and  later  by  underground  s toping. 

The  room  and  pillar  method  is  used  at  Iron  Mountain.  After  mining,  the  ore 
passes  through  a primary  crusher  underground,  is  carried  to  the  mill,  screened  and 
crushed  to  minus  one -half  inch  size,  joined  with  dewatered  minus  8 -mesh  jig  middling 
and  conveyed  to  jigs.  Concentrate  is  delivered  to  bins  after  dewatering.  Dewatered 
tailings  from  the  jig  overflow  pass  to  Debtor  tables,  and  the  concentrate  produced  b 
combined  with  the  regular  production.  Table  tailings  pass  on  to  an  experimental 
flotation  mill. 
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At  the  Pm  Kidge  Mine,  which  is  not  as  yet  producing/  pelletizing  of  the  con** 
contrate,  produced  by  a similar  mining  process,  is  planned.  Data  on  cost  per  ton  and 
ore  tenor  are  not  available  for  publication  at  this  time. 

The  depth  at  which  mining  is  taking  place/  or  will  take  place/  varies.  At  Iron 
Mountain/  drifts  are  being  driven  at  between  500  and  1000  feet  below  the  surface. 

At  Pea  Ridge/  the  deposit  occurs  between  1500  and  3000  feet  deep.  The  drilling  at 
Bouibon  indicates  an  ore  depth  of  at  least  1600  feet. 

As  iron  and  steel  are  two  of  the  fundamental  commodities  in  our  civilization/ 
their  production  utilizes  over  99%  of  the  iron  ore  mined  today.  57%  of  the  ore  goes 
to  iron  blast  furnaces/  7.9%  to  steel-making  furnaces,  and  35%  to  agglomerating 
plants.  The  remaining  fraction  of  1%  is  used  in  cement  manufacture/  paints  and  dye- 
stuffs/ and  in  ferro-alloy  furnaces.  Some  iron  is  used  as  a flux  in  smelting  siliceous 
non-ferrous  ores. 

Marketing  of  iron  ores  in  the  United  States  h influenced  chiefly  by  the  grade 
of  ore  to  be  sold  and  how  far  it  must  be  shipped  by  what  means.  In  this  respect/ 
the  high-grade  Lake  Superior  oresf  shipped  mainly  by  water/  dominate  the  iron  ora 
market  and  thus  set  the  standards  by  which  the  market  is  measured.  Ora  purchased  at 
the  lower  Lake  Erie  ports  b priced  on  a base  of  51 .5%  iron.  Thera  are  five  grades  of 
ora/  which/  working  off  their  51 .5%  iron  content  base/  are  classified  according  to 
V.  their  content  of  phosphorus/  manganese/  sulfur,  and  silica.  Missouri  iron  ores  are 

graded  accordingly  and  are  sold  chiefly  to  steel  producers  at  Granite  City,  Illinois; 
Birmingham  and  Woodward,  Alabama;  and  Rockwood,  Tennessee.  These  ores  are  at 
a disadvantage,  for,  whereas  Lake  Superior  ores  may  be  cheaply  transported  through 
the  Great  Lakes,  they  must  be  shipped  mainly  by  rail.  Only  as  steel  milk  become 
more  concentrated  In  the  Midwest,  will  Missouri  ores  become  more  competitive.  De- 
velopment of  the  direct  reduction  process  for  iron  ores,  a process  which  bypasses  the 
Mast  furnace  stage  of  steel  making,  will  allow  steel  makers  to  construct  smaller  and 
mare  efficiently  run  units  closer  to  the  source  of  their  ore.  Acceptance  of  this  method 
by  the  industry  could  well  bring  at  least  this  phase  of  steel  making  to  Missouri. 


Production  wen  at  a peak  In  1960  and  should  continue  at  thb  poo*  or  better, 

depending  upon  the  defense  situation  and  the  rate  at  which  the  steelmakers  use  their 

presently  high  inventories.  Employment  should  also  increase  somewhat  with  the  opening 

of  the  Pea  Ridge  Mine.  The  prospects  for  other  mines  being  opened  in  the  area,  such 

as  at  Bourbon  and  in  the  Boss-Bixby  area,  are  difficult  to  evaluate  at  this  time. 

Table  7 

ItON  PRODUCTION,  MERAMEC  BASIN  COUNTIES 


County  Year 

Tons  Mined 

Value  Men  Employed 

Ave.  wage/day 

St.  Francois  1958 

220,963 

$2,709,208 

166 

$23.60 

1959 

a 

a 

148 

23.80 

1M0 

a 

a 

175 

23.62 

°Figures  withheld  to  avoid  disclosure  of  confidential  information. 

Prospecting  for  and  developing  iron  ore  deposits,  as  well  as  expansion  of  mine 
works,  and  iron  ore  prices,  have  all  been  directly  affected  by  governmental  legislation 
during  the  past  decade.  Until  May  1953,  the  Defense  Production  Act  of  1950  authorized 
federal  financial  assistance  for  iron  ore  prospecting  programs.  The  Internal  Revenue 
Act  provided  accelerated  tax  amortization  for  new  development  and  expansion  of  existing 
works  until  September  1955.  During  World  War  II  and  the  Korean  War  prices  were 
controlled  by  the  federal  government. 

At  the  present  time  thp  federal  government  aids  iron  ore  producers  by  granting 
a 15%  depletion  allowance  and  a 50%  subsidization  of  exploration  costs  which  are 
approved  by  the  Office  of  Minerals  Exploration. 

Prospecting  in  the  Meramec  Basin  has  been  proceeding  rapidly.  Those  companies 
which  are  engaged  in  the  search  for  lead  deposits  are  not  overlooking  iron,  but  are 
searching  for  this  commodity  as  well.  Exploration  is  being  conducted  on  private  as 
well  as  an  government -owned  forest  lands.  The  St.  Joseph  Lead  Company  has  been 
billing  recently  near  magnetic  anomalies  in  the  Krotz  Springs  area  north  of  Sullivan 
ki  Franklin  County.  Iron  mineralization  was  reported.  Mhsourl-C  lifts,  Incorporated, 
a subsidiary  of  Clove  lend -Cliffs,  Incorporated,  is  drilling  in  the  Floyd  Tower  area  near 
Fatnsl  in  Washington  County,  and  exploration  is  going  on  in  other  parts  of  the  state  as 
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well,  such  os  in  Audrain,  Jackson,  Lafayette,  and  St.  Charles  counties.  Success  in 
these  areas  would  certainly  have  good  effect  on  the  economy  of  the  Meramec  Basin 
area.  An  estimate  of  iron  reserves  in  the  basin  is  impossible  to  give  and  depends 
entirely  upon  the  results  of  the  drilling  programs  which  may  well  continue  for  several 
years.  At  present,  it  is  estimated  that  reserves  may  be  sufficient  to  permit  those 
companies  now  operating  to  continue  to  do  so  for  many  years  to  come. 

One  factor,  entirely  controllable  by  man,  may  possibly  affect  the  entire  iron 
ore  development  project  in  the  ivieramec  Basin.  The  construction  of  a dam  in  the  upper 
Meramec  Basin  could  conceivably  create  a water  problem  for  the  mines  which  perhops 
could  mean  the  difference  between  profit  or  loss.  It  is  impossible  to  predict  what  actual 
•ff«ct  the  presence  of  this  water  might  have,  but  the  balance  of  considered  opinion  at 
this  time  is  that  it  will  probably  not  be  significant. 

Lead  and  zinc  (copper  and  silver) 

Lead  deposits.  In  association  with  minor  amounts  of  zinc,  copper,  and  silver, 
occur  in  the  Meramec  River  Basin  from  the  Flat  River-Elvins-Bonne  Terre  district  of 
St.  Francois  County  north  into  Washington  County  and  west  into  Iron  and  Crawford 
counties.  The  favored  horizon  for  this  ore  is  the  lower  portion  of  the  Upper  Cambrian 
Bonneterre  formation  where  the  lead  occurs  disseminated  in  a medium  to  coarse  grained 
gray  dolomite  on  the  flanks  of  calcarenite  sand  ridges,  in  frooture  zones,  peripheral  to 
buried  Precambrian  knobs  and  ridges  and  in  sedimentary  slide  breccias. 

The  lead  sulfide,  galena,  is  the  principal  ore  of  lead  In  Missouri.  It  is  a dork 
gray  or  silvery  mineral,  soft,  and  of  cubic  crystalline  habit.  In  the  Lead  Belt  area, 
most  of  which  is  In  the  Meramec  River  drainage  basin,  galena  is  sometimes  found  in 
association  with  minor  but  commercial  amounts  of  zinc,  copper,  and  silver  minerals, 
particularly  in  St.  Francois  County.  These  minerals  are  separated  with  the  galena  during 
the  milling  operation  and  are  smelted  to  recover  their  metallic  content.  The  galena 
Is  also  found  with  quartz,  calctte,  dolomite,  and  clay  as  gangue  minerals. 

Ore  bodies  vary  greatly  in  size  but  those  being  mined  today  produce  around 
2000  tons  of  ore  per  day  at  a mill  feed  assay  of  approximately  3%.  Mining  Is  being 


. 
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conducted  at  depths  ranging  from  400  to  1000  feet  by  underground  sloping.  The  ore 
is  crushed  and  valuable  minerals  are  separated  from  the  gangue  in  flotation  cells  to 
prochice  a concentrate  for  smelting  which  averages  70-80%  lead. 

Lead  is  one  of  the  earliest  metals  known  to  man  and  one  of  the  most  important 
to  our  civilization.  Some  of  its  many  uses  are  as  a constituent  in  alloys  such  as  brass/ 
bronze,  and  bearing  metals,  and  as  lead  sheeting  or  stripping  for  cable  covering, 
calking,  collapsible  tubes,  and  foil.  Other  important  uses  are  in  ammunition  manu- 
facture, solder,  storage  batteries  and  type  metal.  Zinc,  usually  occurring  as  the 
sulfide,  sphalerite,  averages  less  than  1%  in  the  deposits  found  in  the  iVieramec  Basin. 
V/hen  recovered  at  the  mill,  it  is  smelted  and  sold  to  manufactured  of  alloys,  paints, 
roofing,  dry  cell  batteries,  pharmaceuticals,  and  chemicals.  The  silver  by-product, 
which  occurs  in  amounts  averaging  4 ounces  Ag  per  ton  of  ore  is  used  for  coinage, 
silver  plate,  and  solders.  Copper,  also  occurring  in  amounts  less  than  1%,  is  recovered 
by  smelting,  and  finds  myriad  uses  in  the  electrical  industry. 

The  lead  mining  industry  in  the  Meramec  Basin  and  adjoining  areas  has  been 
vigorous  or  depressed  drring  the  past  three  years,  depending  on  one's  point  of  view. 
While  maintaining  its  position  as  the  nation's  number  one  lead  producing  district, 
production  nevertheless  has  been  declining  in  response  to  low  market  prices.  Some 
mines  have  closed  and  others  intend  to  close  in  the  near  future.  Nevertheless,  ex- 
ploration and  development  is  proceeding  at  a rapid  pace,  as  a result  of  the  discovery 
of  large  new  lead  deposits  in  the  area.  The  St.  Joseph  Lead  Company  opened  its  new 
Indian  \-reek  Aine  in  Washington  County  in  1954  and  it  is  producing  heavily  at  the 
present  time.  Lost  year  marked  the  initial  production  from  St.  Joseph  Lead  Company's 
large  new  Viburnum  mines,  located  in  the  juncture  of  Iron,  Crawford,  and  Washington 
counties.  These  discoveries  have  spurred  other  companies  to  conduct  intensive  ex- 
ploration programs  in  the  area  and  to  lend  an  atmosphere  of  confidence  in  the  future 
of  lead  In  the  Meramec  Basin.  Protection  and  employment  statistics  for  the  past  three 
years  ere  listed  on  the  following  page. 





r. 


24 

Table  8 


LEAD  AND  ZINC  PRODUCTION,  MERAMEC  BASIN  COUNTIES* 


r 

County 

Year 

Tons  Mined 

Value 

Men 

Employed* 

Average 

Wage/aay 

Crawford,  St.  Francois, 

■ 

and  Washington 

1958 

6,123,753 

$22,067,587 

2200 

$18.20 

I 

1959 

5,664,543 

20,922,365 

1881 

18.20 

I 

I 

4 

1960 

6,000,765 

22,030,320 

1810 

18.95 

‘County  totals  combined  to  prevent  revelation  of  confidential  data. 

“Includes  workers  involved  in  extraction  of  lead,  zinc,  silver,  and  copper. 

Production  statistics  for  silver  and  copper  are  confidential,  but  the  general  trend  is  toward 
declining  production. 

These  figures  indicate  no  significant  variation  in  the  number  of  men  employed 
but  ensuing  years  should  bring  a substantial  reduction  in  this  number  due  to  the  in- 
creasing use  of  automation  in  mining.  The  Viburnum  Mne  is  a forerunner  of  this  trend. 

As  the  older  mines  shut  dawn  due  to  increasing  production  costs  and  ore  grades  which 
fall  short  of  the  necessary  lead  content,  they  will  be  followed  by  mines  patterned 
after  the  Viburnum  project.  Thus  while  production  may  increase  in  the  area,  unemploy- 
ment may  also  increase. 

Reserves  of  lead  ores  in  the  basin  area  may  be  substantial  for  those  companies 
presently  operating  there.  The  potential  of  the  area  is  impossible  to  predict  but  the 
answer  to  this  may  well  be  seen  within  two  or  three  years  if  exploration  drilling  con- 
tinues at  the  present  poce.  The  outlook  for  lead  in  the  basin  is  probably  one  of 
cautious  optimism  and  hinges,  of  course,  on  the  result  of  the  exploration  and  on  world 
lead  prices.  Current  emphasis  on  conventional  onns  for  the  military  may  well  give  a 
boost  to  ammunition  makers  which  in  turn  will  serve  to  substantially  improve  market 
conditions  for  lead.  Curtailment  of  leod  imports  would  also  be  beneficial . 
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Summary 

Tha  trends  indicated  by  the  preceding  discussions  may  or  may  not  contlnua.  If 
odequote  reserves  ara  available,  production  increases  ore  quito  I Beaty  to  occur  in 
the  cate  of  load,  iron/  sand  and  gravel/  silica  sand,  and  limestone.  Use  of  granite 
and  chat*  may  also  increase  but  not  as  rapidly.  The  outlook  for  barite  depends 
almost  entirely  on  how  the  oil  market  behaves  and  as  this  b highly  sensitive  to 
apparently  insignificant  happenings  in  world  politics/  the  barite  market  b difficult 
to  predict.  The  clay  outlook  b again  enigmatic  but  appears  that  fire  clay  production 
will  continue  to  decline  and  clay  mining  for  cement  manufacture  will  increase. 

/II  commodities  expected  to  show  an  increase  in  production  are  judged  by 
•heir  response  to  a vigorous  and  expanding  national  and  world  economy.  If  the  world 
remains  at  peoce/  and  thb  country  maintains  its  dynamic  economy/  the  expectations 
will  be  realized.  If  conventional  war  comes  to  the  world,  the  production  outlook 
changes.  Commodities  dependent  upon  the  expanding  highway  system,  such  as  chats, 
limestone/  and  cement  clay,  will  be  hard  hit.  The  other  commodities,  includJr^ 
barite  and  fire  clay,  will  be  much  more  vigorously  produced. 

Employment  trends  will  not  necessarily  conform  to  thb  pattern.  Where  mining 
methods  are  complex,  such  as  in  the  Iron  and  lead  industries,  automation  of  mines 
may  well  decrease  the  number  of  men  employed.  Employment  in  other  mining  ventures 
should  Increase  in  direct  proportion  to  production. 
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Part  2.  SOME  FUTURE  POSSIBILITIES  * 

New  Mineral  Development! 

Present  operations 

As  the  proceeding  section  indicates,  large  reserves  of  iron  and  leod,  as 

well  as  other  minerals,  are  in  the  Meramec  Basin.  Prospecting  is  being  con* 

ducted  on  a large  scale  by  at  least  14  major  companies  spending  millions  of 

dollars  annually  in  the  basin  and  adjacent  territory  in  southeast  Missouri.  ^ 

Several  deposits  have  been  located,  with  three  in  production  or  close  to 

operation  in  the  center  and  southern  margins  of  the  basin:  Viburnum  and  Indian 

Creek  for  leod,  and  Pea  Ridge  for  iron.  The  future  level  of  development  of 

these  resources  depends  not  only  on  the  competitive  costs  of  mining  the  ore  but 

also  on  markets  and  organization  of  the  mineral  industries. 

The  Pea  Ridge  development  has  a final  goal  of  2,000,000  tons  of  pellets 

per  year  with  an  iron  content  of  65%  or  more.  About  $40,000,000  h estimated 

2 

as  final  cost;  about  800  employees  may  be  required  at  full  operation. 

Viburnum  has  one  mine  in  operation  producing  2,200  tons  per  day,  another 
scheduled  for  January,  1962,  and  a third  to  start  in  1964;  a total  ore  production 
of  6,600  tons  is  planned  for  the  mill  which  concentrates  the  ore  into  a small  volume. 
Employment  is  170  persons,  with  50  or  60  additional  under  full  production.  In- 
vestment will  be  slightly  over  $20,000, 000.  Indian  Creek  produces  2,200  tons, 
employs  125,  and  represents  an  investment  of  about  $8,000,000.  These  new, 
more  efficient  mines  gradually  will  replace  older  mines  in  the  old  Lead  Belt 
to  the  east  in  the  basin  where  St.  Joseph  Lead  Company,  the  chief  producer, 
has  about  1,720  employed,  including  some  overhead  staff  for  the  new  mines. 

Total  production  in  the  whole  area  is  sufficient  to  produce  about  100,000  tons 
of  pig  leod  per  year,  although  much  of  this  is  going  into  stockpile. 

Factors  affecting  future  mining 

It  is  interesting  to  speculate  as  to  the  future.  Reserves,  although  not 
exactly  known  as  yet,  appear  to  be  ample  for  expanded  production  of  both  leod 
and  iron . The  main  question  appears  to  be  market  and  competitive  costs . 


*1honlcs  are  due  to  mony  who  provided  background  for  this  analysis  including 
especially  Professor  Thomas  R.  Smith  of  the  University  of  Kansas,  and  several 
companies. 


The  new  ieod  mines  such  os  Viburnum  are  apparently  quite  efficient;  t< 
question  then  boils  down  to  market  and  foreign  competition.  One  might  asu 
that  new  developments  such  os  Viburnum  would  gradually  replace  the  older, 
less  efficient  Lead  Belt  mining,  although  perhaps  not  absorbing  all  the  labor 
because  of  greater  efficiency  and  a market  limit,  unless  new  uses  ore  develo 
For  iron  ore  the  possibilities  are  greater  although  perhaps  even  less  cei 
Competitive  costs  in  handling  ore  for  depths  of  1,000  - 3,000  feet  are  not  la 
although  modem,  economical  methods  are  being  used.  Assuming  that  costs 


In  addition  to  the  Pea  Ridge  property,  American  Zinc,  in  collaboration 
with  Granite  City  Steel,  has  staked  out  a large  reserve  near  Bourbon  in  the 
center  of  the  basin,  and  has  announced  discovery  of  ore  grade  magnetite  in  the 
Boss-Bixby  area  to  the  south.  At  least  three  other  ore  grade  deposits  have  been 
outlined  in  adjacent  areas . 

If  one  assumes  on  ultimate  development  of  five  or  six  mines  about  Pea 
Ridge  scale,  producing  a total  of  10,000,000  - 12,000,000  tons  per  year,  they 
would  employ  4,000  - 5,000  workers  — more  than  enough  to  compensate  for 
the  losses  in  the  old  Lead  Belt.  These  4,000  - 5,000  workers  would  in  turn 
require  other  services.  For  the  whole  region,  including  Metropolitan  St.  Louis, 
the  addition  of  these  export  workers  alone  would  support  approx  mate!  y an 
additional  6,000  to  7,500  workers.4  Perhaps  about  half  of  these  would  be  In 
the  St.  Louis  area  outside  the  basin,  and  about  half  in  the  basin.  This  would 
total  10,000  to  12,500  workers;  an  average  annual  salary  of  $4,000  would  result 
in  $32,000,000  to  $50,000,000  a year;  at  an  average  family  size  of  three,  the 
total  population  supported  would  be  30,000  to  37,500. 


Prospects  for  Neorby  Steel  Production 


Conventioool  steel -making  processes 

These  proceeding  figures  represent  a sizable  addition  to  the  economy  of  the 
basin  and  to  St.  Louis  based  on  simply  concentrating  and  exporting  the  ore.  If 
further  processing  should  develop,  the  impact  could  be  much  greater.  Two  con- 
trasting possibilities  for  further  processing  exist,  together  with  some  other  combinations 
and  variations. 

The  first  or  more  conventional  possibility  is  the  construction  of  a new,  integrated 
steel  mill,  as  well  as  expansion  of  existing  mills.  Ample  ore  reserves  appear  to 
exist  for  such  a possibility;  if  the  price  of  the  ore  is  low  this  would  give  a certain 
advantage  to  locating  close  to  the  ore,  but  since  the  ore  will  be  65%  or  more  iron 
content,  shipment  costs  w:ll  not  be  excessive,  and  as  indicated,  the  ore  can  probobly 
be  economically  shipped  out  to  large  consuming  markets  either  by  inland  waterway  or  at 
low,  bulk  railroad  rates. 

Two  other  considerations  apply  — fuel,  and  particularly  market.  For  fuel, 
southern  Illinois  coal,  which  has  been  used  for  coke  in  recent  years,  is  nearby  and 
cheaply  mined.  It  is  combined  with  iron  ore  in  approximately  equal  amounts,  with 
addition  of  limestone  as  a flux,  a widely  available  resource,  and  varying  amounts  of 
scrap  and  minor  items.  On  this  basis  the  location  should  probably  be  somewhere  on  the 
Mississippi  both  for  receiving  some  raw  materials  and  shipping  out  some  finished 
products,  location  could  be  at  St.  Louis  or  the  East  Side  where  present  production 
is  concentrated,  or  at  some  site  on  the  Mississippi  on  both  the  Missouri  and  Illinois 
tides,  south  of  St.  Louis,  with  minimum  houls  of  ore  and  coal . In  any  case,  a large 
scale  development  of  this  type  is  unlikely  in  the  Meramec  Basin  itself. 

Direct  reduction  processes 

A second  possibility  is  perfection  in  ten  years  or  so  of  some  process,  or  processes, 
to  permit  direct  reduction  of  ore  into  iron  and  steel,  obviating  the  use  of  blast 
fomaces  and  much  coke.5  Size  of  plant  could  also  be  smaller.  In  this  case  the 
preferred  location  would  be  at  or  near  a mine  mouth  or  possibly  a joint  location  near 
several . Such  a process.  If  perfected,  would  presumably  be  much  more  economical 
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and  would  require  considerably  lest  labor  than  present  methods.  It  would,  however, 
probably  markedly  increase  employment  in  the  basin . 

Market  factors 

The  critical  factor  in  all  these  possibilities  is  the  market.  If  there  is  a large 

enough  and  increasing  morket  more  economically  reached  from  St.  Louis  than  other 

areas, construction  of  a new  mill  and  expansion  of  local  capacity  (which  recently  has 

been  more  economical  than  new  construction)  is  likely.  The  minimum  size  for  a new 

integrated,  economical  mill  is  on  the  order  of  magnitude  of  1,000,000  tons  a year. 

Present  local  capacity  at  both  Granite  City  and  Laclede  are  around  2,400,000  tons; 

an  extra  1,000,000  tons,  plus  some  expansion  of  existing  mills,  would  represent  a 

sizable  addition  to  be  absorbed  by  the  morket.  A recent  study  which  showed  areas 

reached  "competitively  " by  St.  Louis  with  absorption  of  $2 .00  and  $4.00  a ton  on 

steel  shipments,  a fairly  common  practice,  indicates  a "natural"  market  area  large 

enough  to  support  considerable  expansion.  The  question  then  would  hinge  on  the 

competitive  costs  of  production,  both  of  ore  and  steel,  which  the  report  did  not 

6 

attempt  to  analyze. 

The  conjectures  above  ore  conditioned  by  several  other  unknowns,  including 
the  competition  of  cheap  foreign  ores  located  near  ocean  ports,  and  .therefore  cheaply 
transported  to  the  U.  S.,  new  discoveries  elsewhere  in  the  U.S.,  the  international 
sitoation,  changes  in  technology,  and  the  competitive  strategy  and  plons  of  steel 
making  companies.  The  example  of  five  or  six  large  mines  ultimately  producing 
10,000,000  • 12,000,000  tons  of  ore  is  merely  an  example  for  estimating  possible 
impact.  Ore  reserves  may  well  support  such  a scale,  but  development  may  be  much 
smaller  or  even  larger . 
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Salem  is  a near  classic  central  ploce  community.  More  than  40%  of  its  total 
export  employment  is  in  manufacturing,  wholesale-retail  trade  follows  closely.  In 
fact,  Salem  contains  far  more  excess  employment  in  wholesale-retail  trade  than  any 
other  community  in  the  basin  (Figure  2).  The  predominance  of  trade  clearly  reflects 
the  central  place,  or  regional,  importance  of  Salem  relative  to  other  basin  communi- 
ties. Manufacturing  is  the  key  growth  determinant  however. 

Transportation  oriented  places 

The  linear  communities  rather  evenly  spaced  from  Union  to  Owensville  along 
Highway  50,  and  from  St.  Clair  to  St.  James  along  Highway  66  are  clearly  located 
in  relation  to  transportation  corridors,  but  also  hove  central  place  characteristics. 

The  basic  support  of  these  communities  is,  however,  closely  allied  to  good  transpor- 
tation facilities.  Portly  for  this  reason  such  communities  have  a greater  share  of 
manufacturing  than  other  communities.  On  the  other  hand,  these  centers  are  less 
important  in  wholesale-retail  trade  than  the  typical  central  places  such  as  Salem, 

In  large  part  because  they  are  closer  and  more  accessible  to.  St.  Louis  competition 
and  there  is  less  farming  area.surrounding. 

Sullivan  and  Union  are  the  prime  representatives  of  these  linear  transporta- 
tion-oriented communities.  Manufacturing  accounts  for  almost  70%  of  excess  employ- 
ment in  Union,  and  about  one-half  of  excess  employment  in  Sullivan  (Figures  3 and  4). 
Wholesale-retail  trade  makoa  poor  showing  at  second  place  with  only  10%  to  15% 
of  total  excess  employment,  compared  to  almost  20%  in  the  case  of  Salem.  Public 
administration  shows  up  significantly  in  Union  because  it  is  the  county  seat  of 
Franklin  County. 

Resource  oriented  places 

The  mining  communities  in  the  Flat  River  complex  represent  an  almost  classic 
pattern  of  resource- located  communities.  (See  Figure  I .)  Note  how  much  closer 
together  these  communities  are  than  either  the  central  place  communities  or  the 
transportation  oriented  communities. 
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Figure  2 

MINIMUM  REQUIREMENTS!  SALEM,  MO. 
1950  Population:  3,411  (log  ■ 3.558) 


Industry  Typo 

Number 

Employed 

Percent 

Employed 

Minimum 

Percent 

Required0 

Percent 

Ewotss 

Percent  of 
Total  Exce 

Agrkulturo 

27 

1.97 

0.28 

1.69 

2.3 

Mining 

7 

0.51 

0 

0.51 

0.7 

Construction 

129 

9.43 

2.05 

7.38 

10.2 

Manufacturing 

452 

33.04 

2.80^ 

30.24 

41.8 

Transport.,  Common. 

89 

6.51 

2.65 

3.86 

5.3 

Wholesale  & Retail  Trade 

342 

25.00 

11.69 

13.31 

18.4 

Finance,  Insurance 

28 

2.05 

1.17 

0.88 

1.2 

Business  Repair  Services 

45 

3.29 

1.04 

2.25 

3.1 

Personal  Services 

91 

6.65 

1.34 

5.31 

7.3 

Entertainment 

15 

1.10 

0.31 

0.79 

1.1 

Professional  Services 

94 

6.87 

3.52 

3.35 

4.6 

Public  Administration 

49 

3.58 

0.86 

2.72 

3.8 

TOTAL 

1,368 

100.00 

27.71 

72.29 

99.8 

Computed  from  regression  coefficients 
b 

Estimated  from  Tablo 
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Figure  3 

MINIMUM  REQUIREMENTS:  SULUVAN,  MO. 
1950  Population:  3,019  (tog  * 3.48(9 


Industry  Type 

Number 

Employed 

Percent 

Employed 

Minimum 

Percent 

Required0 

Percent 

Excess 

Percent  of 
Total  Excess 

Agriculture 

29 

2.58 

.26 

2.32 

3.2 

Mining 

0 

Construction 

95 

8.44 

1.97 

6.47 

8.9 

Manufacturing 

393 

34.90 

2.80^ 

32.10 

44.1 

Transport.,  Commun. 

74 

6.57 

2.59 

3.98 

5.5 

Wholesale  & tietoil  Trade 

251 

22.29 

11.63 

10.66 

14.6 

Finance,  Insurance 

23 

2.04 

1.14 

0.90 

1.2 

Business  Repair  Services 

40 

3.55 

1.01 

2.54 

3.5 

Personal  Services 

73 

6.48 

1.30 

5.18 

7.1 

Entertainment 

16 

1.42 

0.30 

1.12 

1.5 

Professional  Services 

87 

7.73 

3.41 

4.32 

5.9 

Public  Administration 

45 

4.00 

0.81 

3.19 

4.4 

TOTAL 

1,126 

100.00 

27.22 

72.78 

99.9 

°Computod  from  regression  coefficients 
^Estimated  from  Table 
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Figure  4 

MINIMUM  REQUIREMENTS:  UNION,  MO. 
1950  Poptfle  lien:  7,9)7  foe  * 3.464) 


Industry  Type 

Number 

Employed 

Percent 

Employed 

Minimum 

Percent 

Required0 

Percent 

Excess 

Percental 
Total  Excess 

Agriculture 

9 

0.73 

0.26 

0.47 

0.6 

Mining 

- 

— 

0 

0 

0.0 

Construction 

64 

5.21 

1.96 

3.25 

4.5 

Manufacturing 

659 

53.66 

2.80^ 

50.86 

69.8 

Transport.,  Common. 

47 

3.83 

2.59 

1.24 

1.7 

Wholesale  & Retail  Trade 

236 

19.22 

11.63 

7.59 

10.4 

Finance,  Insurance 

22 

1.79 

1.14 

0.65 

0.9 

Business  Repair  Services 

21 

1.71 

1.01 

0.70 

1.0 

Personal  Services 

35 

2.85 

1.30 

1.55 

2.1 

Entertainment 

6 

0.49 

0.30 

0.19 

0.3 

Professional  Services 

75 

6.11 

3.39 

2.72 

3.7 

Public  Administration 

54 

4.40 

0.80 

3.60 

4.9 

TOTAL 

1,228 

100.00 

27.18 

72.82 

99.9 

°Computed  from  regression  coefficients 
^Estimated  from  Table 


Figure  5 

MINIMUM  REQUIREMENTS:  FLAT  RIVER , MO. 
1950  Population:  5,306  (log  >3.725) 


Industry  Typo 


Percent  Percent  of 


Number  Percent  Minimum  Percent  of 

Employed  Employed  £*<***  Total  Excess 


Agriculture 

8 

0.42 

0.33 

0.09 

0.1 

Mining 

608 

31.83 

0 

31.83 

45.4 

Construction 

68 

3.56 

2.25 

1.31 

1.9 

Manufacturing 

293 

15.34 

2.40^ 

12.94 

18.5 

Transport.,  Commun. 

144 

7.54 

2.81 

4.73 

6.8 

Wholesale  & Retail  Trade 

374 

19.58 

11.87 

7.71 

11.0 

Finance,  Insurance 

34 

1.78 

1.25 

0.53 

0.8 

Business  Repair  Services 

37 

1.94 

1.11 

0.83 

1.2 

Personal  Services 

95 

4.97 

2.75 

2.22 

3.2 

Entertainment 

15 

0.79 

0.35 

0.44 

0.6 

Profess  lend  Services 

186 

9.74 

3.83 

5.91 

8.4 

Public  Administration 

48 

2.51 

1.00 

1.51 

2.2 

TOTAL 

1,910 

100.00 

29.95 

70.05 

100.1 

"Computed  from  regression  coefficients 
* Estimated  from  Table 


60  , 

*E 

50  1 

5 

40  J 

MW 

30 

Ml 

20 

v< 

1 

i , 

“ i 
0 ; 

t; 

F '•  1 

*■  jM 

ML. 


MINIMUM  REQUIREMENTS:  BONNE  TERRE,  MO. 
1950  Populotion:  3,533  (log  « 3.547) 


Industry  Type 


Agriculture 


Construction 
Manufacturing 
Transport.,  Common. 
Wholesale  & Retail  Trade 
Finance,  Insurance 
Business  Repair  Services 
Personal  Services 
Entertainment 
Professional  Services 
Public  Administration 
TOTAL 


Number 

Employed 

Percent 

Employed 

Minimum 

Percent 

Required0 

Percent 

Excess 

Jj 

of 

cess 

6 

0.50 

0.28 

0.22 

0.3 

3.81 

31.67 

0 

31.67 

43.8 

34 

2.83 

2.05 

0.78 

1.1 

215 

17.87 

2.80^ 

15.07 

20.8 

133 

11.06 

2.65 

8.41 

11.6 

195 

16.21 

11.69 

4.52 

6.3 

22 

1.83 

1.17 

0.66 

0.9 

22 

1.83 

1.04 

0.79 

1.1 

45 

3.74 

1.34 

2.40 

3.3 

5 

0.42 

0.31 

0.11 

0.2 

122 

10.14 

3.52 

6.62 

9.2 

23 

1.91 

0.86 

1.05 

1.5 

1,203 

100.01 

27.71 

72.30 

100.  r 

°Computed  from  regression  coefficients 


Estimated  from  Table 
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Figure  7 


MINIMUM  REQUIREMENTS:  VALLEY  PARK,  MO. 
1950  Population:  2,956  (log -3.471) 


Industry  Type 

Number 

Employed 

Percent 

Employed 

Minimum 

Percent 

Required0 

Percent 

Excess 

Percent  of 
Total  Excess 

Agriculture 

28 

2.75 

0.26 

2*9 

3.5 

Mining 

18 

1.77 

0 

1.77 

2.5 

Construction 

111 

10.90 

1.96 

8.94 

12.6 

Manufacturing 

371 

36.44 

2.80b 

33.64 

47.5 

Tiomport.,  Commun. 

149 

14.64 

2.59 

12.05 

17.0 

Wholesale  A Retail  Trade 

159 

15.62 

12.38 

3.24 

4.6 

Finance,  Insurance 

12 

1.18 

1.14 

0.04 

0.0 

Business  Repair  Services 

35 

3.44 

1.01 

2.43 

3.4 

Personal  Services 

35 

3.44 

2.60 

0.84 

1.2 

Entertainment 

11 

1.C8 

0.30 

0.78 

1.1 

Professional  Services 

64 

6.29 

3.39 

2.90 

4.1 

Public  Admin  is  tratior 

25 

2.46 

0.80 

1.66 

2.3 

TOTAL 

1,018 

tOO.OI 

29.23 

70.78 

99.8 

aCamputed  from  regression  coefficients 
k Estimated  from  Table 
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Figure  8 

MINIMUM  REQUIREMENTS:  HOLLA,  MO. 
1990  PopoletiotN  6308 (fog  * 3.725) 


bidwtry  Type 

Number 

Employed 

Percent 

Employed 

minimum 

Percent 

Required0 

Percent 

Excess 

Percent  of 
Total  Excess 

Agriculture 

52 

1.80 

0.40 

1.40 

2.1 

Mining 

17 

0.59 

0 

0.59 

0.9 

Construction 

156 

5.39 

2.53 

2.86 

4.2 

Manufacturing 

334 

11.53 

2.4cf> 

9.13 

13.4 

Transport.,  Casasn. 

161 

5.56 

3.02 

2.54 

3.7 

Wholesale  & Retail  Trade 

681 

23.52 

12.11 

11.41 

17.0 

Finance,  Insurance 

71 

2.45 

1.35 

1.10 

1.6 

twiners  Repair  Services 

92 

3.18 

1.22 

1.96 

2.9 

Personal  Services 

246 

8.49 

2.88 

5.61 

8.2 

Entertainment 

48 

1.66 

0.40 

1.26 

1.8 

Piufass  liisil  Services 

558 

19.27 

4.24 

15.03 

22.0 

Public  Acfainistration 

480 

16.57 

1.19 

15.38 

22.5 

TOTAL 

2,896 

100.01 

31.74 

61 .27 

100.3 

°Computed  from  regression  coefficients 
^Estknoted  from  Table 


A*  expected,  these  communities  show  up  extremely  high  in  mining  which 
amounts  to  over  40%  of  excess  employment  in  the  case  of  Flat  River  and  Bonne  Terre 
(Figures  5 and  6).  Nevertheless,  manufacturing  runs  a close  second  and  is  a growing 
activity.  In  fact,  manufacturing  is  of  some  importance  in  all  basin  communities. 

Some  special  coses 

The  community  of  Rolla  and  those  communities  on  the  fringe  of  Metropolitan 
St.  Louis  which  are  located  in  the  basin,  appear  to  be  special  cases  of  the  basin 
industrial  economy.  Manufacturing  predominates  in  the  urban  fringe  communities 
such  as  Volley  Park,  but  their  employment  is  more  similar  to  the  metropolitan  complex 
than  the  basin  economy  (Figure  7).  Note  the  unimportance  of  wholesale-retail  trade 
in  the  ease  of  Valley  Park,  for  example.  This  function  is  largely  performed  by  other 
areas  in  the  St.  Louis  metropolis.  The  nature  of  industry  in  Valley  Park  and  other 
urban  fringe  communities  is  different  from  that  in  the  main  concentration  of  basin 
communities.  These  communities  in  the  urban  fringe  will  therefore  be  used  more  for 
contrast  purposes  than  as  a prototype  of  the  basin  economy. 

Rolla  is  a much  different  case  — distinct  from  the  aforementioned  basin 
communities  (Figure  8).  Public  administration,  professional  service,  and  wholesale- 
retail  trade  are  the  predominant  employment  activities.  Manufacturing,  in  contrast 
to  all  other  communities  ranks  only  fourth  in  importance . Note  also  that  the  trade 
area  of  Rolla  is  mostly  outside  the  basin  (Figure  1).  For  most  analytical  purposes, 
Rolla  should  not  be  considered  part  of  the  basin. 

On  the  other  hand,  some  near-by  communities  are  outstanding  representatives 
of  the  basin  industrial  economy.  Some  of  these  communities  have  part  of  their  trade 
areas  in  the  basin  as  witness  TV6oto  and  Ironton  (Figure  1).  Washington  has  none 
of  its  trade  area  in  the  basin,  but  is  strikingly  similar  to  other  communities  in  the 
basin.  Paradoxically,  Washington's  activities  often  reveal  more  about  the  industrial 
economy  of  the  basin  than  those  of  the  basin  communities  themselves. 
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Gonerol 

The  Meramec  Batin  contains  approximately  100  industries,  and  employs  over 

3 

10,000  workers  in  industry.  (See  Appendix  A.) 


Table  1 


Source:  Questionnaires  sent  to  industries  and  Chambers  of  Commerce  in 

basin  communities.  Excludes  all  communities  in  the  urban  fringe  of  Metropolitan 
St.  Louis  except  Pacific  and  Valley  Park. 


The  shoe  industry  is  by  far  the  most  important  basin  industry  and  accounts 
for  over  half  of  all  industrial  employees.  Mineral  and  mining  industries,  apparel 
and  metal  industries  are  also  important.  Agriculture-based  industries,  however. 


Shoe  industries 

The  shoe  industries  account  for  seme  25  firms  and  employ  over  5,000  workers. 
The  average  number  of  workers  per  plant  amounts  to  several  hundred.  Shoe  industries 
provide  the  primary  excess  employment  in  most  basin  communities. 

All  communities  in  the  basin  contain  at  least  one  shoe  company,  except  those 
In  the  urban  fringe  of  Metropolitan  St.  Louis  such  as  Valley  Pork.  Several  mining 
communities  also  hove  no  shoe  industry,  but  the  mining  complex  as  a unit  has  several . 
Most  transportation-oriented  communities  have  at  least  two  shoe  companies,  as  at 
Cuba,  Owensville,  St.  Clair,  Sullivan  and  Union.  Brown  Shoe  Co.  and  Interna- 
tional Shoe  Co.  own  about  half  the  firms  and  employ  more  than  half  the  total  shoo 

oamljii^MO  lnMk  mooli  mmA  oooa  — — — f 

o own  nun  s «na  wownn  1 inOW  wl  llMIUivwTvrVQ|  DMT  WVVTQI  firm! 

specialize  In  shoo  parts  such  as  hoe  Is  and  solos. 
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Unfortunately,  the  shoe  industries  pay  relatively  low  wages  and  provide  more 
work  for  women  than  for  men.  In  addition,  they  are  all  owned  by  outside  basin 
interests  and  the  top  management  personnel  is  provided  by  the  parent  companies. 
Nonetheless,  these  companies  are  often  the  backbone  of  the  community  and  provide 
much  needed  employment  for  many  persons  who  would  be  unoble  to  find  other  work . 
An  assessment  of  the  value  of  further  shoe  factory  promotion  will  be  discussed  in  the 
next  section. 

Mineral  ond  mining  industries 

Mineral  and  mining  industries  are  second  in  importance  in  the  basin  and 
account  for  almost  30%  of  ail  industrial  employees.  St.  Joseph  Lead  Company  in 
Bonne  Terre  is  by  far  the  predominant  employer,  and  accounts  for  about  90%  of  all 
mining  workers.  The  other  area  of  major  mining  and  mineral  manufacturing  is  at 
Pacific  where  Pioneer  Silica  Company  and  many  sand  and  gravel  operations  exist. 
Other  than  these  two  areas,  mineral  industries  are  primarily  limited  to  concrete 
products.  Mineral  industries  are  likely  to  become  more  important  in  the  future. 

(See  Chapter  5 of  this  volume.) 

Apparel  industries 

If  it  were  not  for  lead  deposits,  the  apparel  industry  would  be  next  to  the 
shoe  industry  in  importance.  In  fact,  the  industrial  requirements  for  apparel  manu- 
facturing appear  to  be  similar  to  those  for  shoe  manufacturing.  Nevertheless,  the 
apparel  industry  is  restricted  to  the  southern  portion  of  the  basin  — namely  Bonne 

Terre,  Bourbon,  Salem,  and  St.  James.  The  major  apparel  center,  Salem,  has  over 
400  of  the  735  apparel  employees.  Oilike  shoe  industries,  apparel  industries  are 
owned  by  a number  of  separate  companies.  The  main  office  is  usually  located  in 
St.  Louis,  however. 

Metal  industries 

The  metal  industries  are  growing  rapidly,  but  are  confined  to  the  transporta- 
tion-oriented communities  along  Highways  50  and  46.  Sullivan  is  the  predominant 
center  and  contains  almost  300  metal  workers.  Carbureter  parts  and  piston  rings 
are  the  main  metal  products  manufactured  in  Sullivan,  but  a wide  variety  of  metal 
products  are  produced  elsewhere.  The  community  of  Washington,  for  example,  just 
north  of  the  basin,  has  a wide  assortment  of  metal  industries.  Most  metal  industries, 
other  than  the  larger  factories,  are  locally  owned  and  operated  although  some  have 
moved  out  from  St.  Louis.  The  average  number  of  workers  is  for  lam  in  the  metal 
Industries  than  in  the  shoe  or  apparel  Industries. 


t. 


16 


i I 


> 


I 


I 

i * 

4 


Agriculture-bosed  industries 

As  mentioned,  ogr iculfure-bo*od-indu«trfo* ore  extremely  limited.  Including 
Rolla,  they  account  for  only  some  3%  of  all  basin  industrial  workers.  The  largest 
center  of  agriculture*- based  industry  is  Union  which  recently  has  opened « large  frozen 
food  company.  There  may  be  good  potential  for  such  industries,  but  at  the  present 
time  they  are  few  in  number.  It  must  be  pointed  out,  however,  that  ogricultural 
product  industries  are  especially  prominent  in  Washington  to  the  north  of  the  basin. 
Washington  is  the  corncob  pipe  capital  of  the  world. 

Forest-based  industries 

Forest-based  industries  employ  the  smallest  percent  of  industrial  workers  in 
the  basin.  Such  industries  are  located  near  the  better  forest  land  in  the  southern 
portion  of  the  basin,  notably  near  Salem,  Steel  vide,  and  Cuba.  Most  forest  industries 
manufacture  board  flooring,  but  a growing  number  of  firms  are  developing  thriving 
charcoal  businesses.  The  Meromec  Basin  appears  to  have  good  potential  for  further 
development  of  specialized  forest  industries,  which  is  now  just  getting  underway. 

Industrial  assessment 

Most  industries  in  the  basin  appear  to  manufacture  small  products  such  as 
•hoes,  specialty  items  such  as  corncob  pipes,  and  other  products  requiring  relatively 
little  capital  investment  and  skill.  There  is  much  production  flexibility  since  the 
number  of  workers  is  directly  related  to  output.  Another  common  trait  is  that  the 
raw  materials  are  generally  of  low  valuerslative  to  the  finished  product.  The  fin- 
ished predict,  being  small  and  relatively  expensive  for  its  size,  can  stand  high 
•tw^wTiiTion  coin* 

Most  manufacturing  is  controlled  and  owned  by  outside  firms.  The  larger 
plmk  especially  are  branch  plants  of  parent  industries,  and  often  manufacture 
specialized  segments  of  the  product  rather  than  the  complete  product  itself. 

Most  industries  in  the  basin  are  also  "footloose".  That  is,  they  can  locate 
many  different  places  in  the  United  States,  but  often  seek  out  those  areas  which 
offer  the  greatest  concessions  in  terms  of  taxes,  low  wage  rates,  little  unionization, 
etc . Such  in<kistries  are  easily  attracted  to  the  basin  by  inducements,  but  by  the 
same  token  are  often  quick  to  leave  should  adverse  conditions  arise.  The  newspapers 
seme  times  carry  information  to  the  effect  that  such  and  such  local  industry  will  be 
forced  to  move  unless  a now  building  is  provided  by  the  community.  Unfortunately 
such  thro  alt  must  be  taken  seriously  as  they  ore  capable  of  being  carried  out. 
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The  Dilemmo  of  Industrial  Promotion 

Most  Communities  in  the  basin  have  active  industrial  promotion  programs.  These 
communities  often  provide  free  land,  a minimum  of  taxes,  and  sometimes  free  build- 
ings, as  well  as  low  wage  work  force,  to  an  industry  which  will  locate  in  their  area. 
The  number  of  employees  is  the  primary  criterion  for  judging  the  desirability  of  o 
prospective  industry.  In  fact,  it  often  seems  as  if  some  promotion  groups  are  trying 
to  capitalize  on  the  very  things  the  basin  is  trying  to  remedy  — low  wages,  jobs 
for  women  only,  and  unskilled  labor. 

Nonetheless,  these  communities  are  acting  rationally.  They  realize  that 
industry  generally  is  basic  or  export  employment.  Most  towns  and  larger  promotional 
agencies,  however,  do  tend  to  exaggerate  the  multiplier  effect.  An  export  or  basic 
employee  in  o small  town  does  not  support  as  many  service  employees  as  in  o large 
metropolis.  A community  of  3,000  - 10,000  on  the  average  has  about  three  to 
five  >'serviceH  workers  to  every  ten  export  (factory)  employees,  as  compared  to 
more  than  twice  this  number  for  cities  over  100,000.* 

Faced  with  the  choice  of  moving,  commuting  to  St.  Louis,  or  going  without 
work,  however,  local  inhabitants  have  welcomed  whatever  industry  they  can  get. 

Such  industry  Is  necessary  for  many  "unskilled"  part-time  farmers  or  their  wives. 

Over  the  long  run,  however,  much  of  this  industry  should  be  considered  only  a 
transitional  aid. 

But  could  these  communities  become  more  selective  in  soliciting  industries, 
and  could  they  attract  higher  paying  industries  even  if  they  desired?  They  could 
become  more  selective,  but  they  would  probably  get  few  new  industries.  These 
communities  do  have  assets,  but  they  are  similar  to  thousands  of  other  communities  *— 
and  this  is  the  crux  of  the  problem.  Since  they  are  so  similar  to  others  elsewhere, 
they  must  make  themselves  attractive  by  offering  concessions.  Offering  such  conces- 
sions makes  it  difficult  to  provide  needed  community  facilities,  — schools,  etc.  — 
with  which  to  make  themselves  truly  distinctive  and  attractive.  Population,  however, 
does  increase,  and  threshold  sizes  are  reached  for  the  initiation  of  many  private  and 
public  facilities  not  otherwise  available,  but  these  again  are  common  to  any  community 
of  such  population . 

Industrial  development  of  the  type  noted  can  be  an  asset  or  a deficit  to  the 
area  involved.  Community  services  mutt  be  improved  to  accommodate  the  new  in- 
dustry, land  must  usually  be  provided  free,  and  citizens  must  work  ot  low  wages 
compared  to  opportunities  in  St.  Louis  and  elsewhere . Of  course  any  work  is  better 
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rtwn  no  work,  but  this  is  not  the  whole  argument.  The  argument  is  whether  such 
industrial  development  represents:  (1)  merely  a stopgap  in  mobility  to  other  areas 
of  the  country,  (2)  the  retention  of  the  least  capable  citizens  with  little  hope  of 
advancement,  or  (3)  a solid  asset  to  the  area.  Probably  it  is  a little  of  all  three. 
Nevertheless,  many  industries  in  basin  towns  do  not  appear  really  to  care  about 
their  communities,  although  there  are  exceptions.  Most  are  branch  plants;  their 
management  is  transferred  from  one  plant  to  another;  the  plant  generally  has  little 
intention  of  staying  long  should  conditions  change. 

Many  basin  communities  of  course  can  do  something  to  improve  their  situation. 
Some  development  can  accrue  from  metropolitan  expansion,  mining,  or  recreation 
servicing,  as  well  as  from  industry.  The  local  community  should  assess  its  position 
intelligently,  cooperate  effectively,  and  work  hard  to  take  advantage  of  whatever 
distinctive  assets  it  may  have  or  can  discover.  Basin  communities  truly  need  promo- 
tion, but  inside  promotion  must  precede  outside  promotion  if  it  is  to  be  effective. 
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APPENDIX  A 
Table  2 

INDUSTRY  IN  THE  MERAMEC  BASIN0 


Industry 

Number  of 
Employees 

Years  in 
Operation 

Bonne  Terre 


Bonne  Terre  Foundry 

15 

Iron  casting 

NA 

Murphy  Concrete  Block 

18 

Concr  ete  blocks 

NA 

Reliance  Wear  Co. 

80 

Women 's  wear 

NA 

St.  Joseph  Lead 

2,500 

Lead,  zinc,  etc. 

NA 

Service  Heel 

150 

Plastic  heels 

1 

Valley  -Dolomite 

80 

2,843 

Dolomite 

NA 

Bourbon 

Paramount  Cap 

175 

Headwear 

26 

Proctor  Counter  Co. 

40 

TO 

Shoe  counters 

7 

Cuba 

Convoy  Shoe  Supplies  Co. 

150 

Parts  for  shoes 

6 

Cuba  Mfg.  Co. 

35 

Metal  lockers 

3 

Cuba  Shoe  Co. 

240 

Women's  shoes 

9 

Echo  Supplies  Co. 

63 

Shoe  dies 

24 

Fleming  Mfjg.  Co. 

75 

Concrete  block  machines 

8 

Monorch  Mfjg.  Co. 

50 

Oak  flooring 

8 

Wayne  Metal  Co. 

3 

£16 

Metal  assembly 

1 

DeSeto 

Better-Bilt  Mfjg.  Co.  . 

15 

Fabricated  metal  products 

2 

Chrome  Line  Casket  Co. 

15 

Caskets 

1 

DeSoto  Dairy  Ice  and  Supply 
Hamilton  Shoe  Co. 

15 

Ice  Cream 

50 

250 

Shoes 

3 

Structural  Components 

5 

no 

Plywood  and  laminated  lumber 

1 

Flat  River 

No  information  available 


°AII  data  obtained  from  questionnaires  sent  to  Chambers  of  Commerce  and  other 
sJsllar  organ!  Satie*  in  ro^aetiva  communities. 

^ Obtained  from  Chamber  of  Commerce  information  only. 
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Tabl*  2 (continued) 
INDUSTRY  IN  THE  MERAMEC  BASIN 


Industry 

Number 

Employees 

Owensville 
Allied  Chemical  Co.^ 

50 

Brown  Shoe  Co. 

350 

O'Sullivan  industries 

•50 

Owensville  Shoe  Mfg.  Co. 

250 

"705 

Product^) 

Years  in 

Manufactured 

Operatii 

Fire  clay 

17 

Shoes 

15 

Metal  furniture 

6 

Women's  shoes 

60 

Pacific 


Alton  Box  Board  Co. 

120 

CalciCrete  Carp. 

45-65 

Meramec  Sand  and  Gravel  Co. 

40 

Poeific  Pebbles,  Ine. 

30 

Pacific  Shoe  Co. 

65 

Pioneer  Silico  Co. 

60 

St  .Louis  Material  & Supply  Co 

30 

Shepherd  Well  Drilling  Co. 

15 

J05-425 

Potosie 

Brown  Shoe  Co. 

340 

Reed  Lumber  Co.,  Inc. 

37 

Woodhoel  Plant  (Brawn  Shoe 
Co.) 

250 

"257 

RaHo 

Hal  sum  Bakers 

100 

Johnson  Stephen  Shinkle 

350 

395 

Salem 

Banod  Lingerie  Co.  af  Salem 
Floyd  Charcoal  Plant® 

100 

50 

H*ImfTl^sl^lyi  vrlQm  ViV  e 

450 

Ozark  Oak  Floorfog  Co. 
Salem  Sportswear* 

31 

300 

93T 

Cardboard 

Lightweight  bldg. materials 
River  sand  and  gravel 
River  sand  and  gravel 
Shoes 

Type  of  sand  used  in  furnaces 
(blast)  and  glass  works 
River  gravel  and  sand 
Well  drilling  & excavating  co. 


12 

3 

NA 

20 

20 

13 

40 

20 


Women's  shoes  19 

Pallet  crates  & wood  products  1 1 

Wooden  shoe  heels  1 1 


Bakery  goods  II 

Women's  shoes  25 


Ladies  sleepwear  7 

Charcoal  2 

Women's  shoes  12 

Oak  flooring  | 

Sportswear  NA 


k Obtained  from  Chamber  of  Commerce  information  only. 

COver  400  am  smplsysd  by  various  mining  concerns  in  the  vicinity. 
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Table  2 (continued) 
INDUSTRY  IN  THE  MERAMEC  BASIN 


Industry 

Number 

Employees 

Product^) 

Manufactured 

Years  in 
Operation 

St.  Clair 

Deb  Shoe  Co . , Inc . 

265 

Women's  shoes 

9 

International  Shoe  Co. 

125 

Heels  and  out  soles 

5 

Missouri  Knife  Co. 

7 

Advertising  specialties 

13 

Steelweld  Co . 

60 

W 

Truck  bodies 

4 

St.  James 

International  Shoe  Co. 

130 

Sole  factory 

15 

Page  Sportswear 

80 

Jackets 

11 

Sfeelvillfc 

Brown  Shoe  Co. 

150 

Box  toes,  insoles,  heels 

12 

Erma's  Firearms  Mfg.Co.,  Inc. 
Hardwood  Charcoal  Co. 

12 

M-1  Rifle  receivers  & barrels 

2 

25 

W 

Charcoal 

31 

Sullivan 

International  Shoe  Co. 

411 

Shoes 

40 

Midwest  Footwear,  Inc. 

202 

Women's  slippers 

10 

Nieman  Tool  & Machine  Co* 
Pacco  Corporation® 

23 

Dies  and  tools 

9 

100 

Carburetor  parts 

11 

Ramsey  Corporation 

122 

Piston  rings 

14 

Union 

Brown  Shoe  Co.  . 

300 

Woman's  shoes 

9 

Car  mo  Shoe  Mfg.  Co. 

600 

Women's  shoes 

21 

Fraser  Shoe  Co. 

NA 

0009% 

NA 

Holiday  Food  Co. 

240 

Frozen  prepared  food 

2 

Union  Heel  Co. 

NA 

TR5 

Shoe  heels 

NA 

Volley  Perk 

Absorbent  Cotton  Co. 

200 

Surgical  cotton  & gauze 

44 

Archer- Daniel -Midland 

65 

AHr>Aa»ln6#  paint  oil , varnish 

36 

Dennis  Electrical  Contractors 

35 

Electrical  construction 

16 

Lock  Joint  Pipe  Co* 

65 

Concrete  pipe 

25 

Masco  Materials  Co. 

12 

Concrete 

5 

^ Obtained  from  Chamber  of  Commerce  Information  only . 
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Table  2 (continued) 
INDUSTRY  IN  THE  MERAMEC  BASIN 


Industry  NumBe?  Product(s)  Years  In 

Employees Manufactured  Operation 

Volley  Pork,  continued 


Meramec  Valley  Block  Co. 

20 

Concrete 

16 

Precision  Forgings  Co. 

26 

Metal  forging 

8 

St  .Louis  Boat  & Canoe  Co. 

7 

Boots,  canoes,  and  ports 

36 

Simpson  Sand  & Gravel  Co. 

40 

Safa  and  gravel 

24 

Valley  Park  Bottling  Co. 

9 

Soda  water 

39 

Woinwright  Industries 

40 

Metal  stampings 

14 

Wooden  ware  Products  Co. 
Washington 

83 

m 

Step  and  extension  ladders, 
lawn  chairs 

14 

Bueschers  Industries,  Inc. 

60 

Corncob  pipes 

18 

Deb  Shoe  Co. 

490 

Women's  shoes 

11 

Durham  Duonke  Co. 

8 

Metal  meter  boxes 

3 

Ernest  Hazel,  Jr.,  Inc. 

70 

County  recorders,  binders,  etc. 

0 

Hirschl  & Bendheim 

40 

Corncob  pipes 

90 

International  Shoe  Co. 

660 

Cl 

jnots 

94 

Jefferson  Predicts  Co. 

90 

Filter  driers 

8 

M.  W.,  Inc. 

11 

Hand  trucks 

3 

Mid-Continent  Tab  Card  Co, 

7 

Tabulating  cards 

1 

Missouri  Meerschaum  Co. 
Mutual  Garment" 

100 

Corncob  pipes 

98 

89 

Ladies  undergarments 

3 

Oma  Metals,  Inc.® 

28 

Steel  commercial  furniture 

16 

Riechens  Body  Co. , 

9 

Truck  bodies 

3 

Sporlow  Valve  Co. 

130 

Valves 

6 

Washington  Building  Blocks^ 
Washington  Metal  Products" 

6 

Concrete  blocks 

11 

197 

Fabricated  metals 

9 

Zero  Manufacturing  Co. 

140 

2,U5T 

Dairy  farm  equipment 

28 

GRAND  TOTAL  12,992  - 12,612 


b Obtained  from  Chamber  o;  Commerce  information  only. 


